rHE  ORGAN  OF  HEARING. 


BY 


T.  WHARTON  JONES,  Esq. 


From  the  Cyclopcedia  of  Anatomy  and  Physiology. 


A 

LONDON: 

MARCIIANT,  PRINTER,  INGRAM-COURT. 


1838. 


- --  — I ■ !■  wm^  * •fiH*'sJ^“  ■'•^-•-■**V 


f ir-  r ^ ^ _ . 


il  jp*»*lJ!iB«^  »v^ 


twMW  •«*>  »®  J-^i  Iiitk  -HMt 

riftov,  ; •■»(?  ■"  •'>  5=*»»  M £f-|S?K 


!4ifi 


t„.a  -rwt«  IW|»*<  • •.-  '■<*‘"'1  ■;•  'T^SMK  -^jfefe 


t 


'if 


i 


I-  J4tJ 

»'  »' 


■- 


•w  .->  li 


'VffS'a.. 


Pf 


THE  ORGAN  OF  HEARING. 


ING,  ORGAN  OF.  The  ear  (in  the 
^ptation  of  the  term).  Organon  auditHs 
— Fr.  Vorgane  de  fouie  ou  Voreille. 
Was  Gehdrorgan  oder  das  Ohr. — As 
Karatu.s  of  vision  naturally  admits  of 
rvided  into  two  parts,  viz.  the  eye-ball 
ipppendages,  so  we  can  distinguish  in 
siatus  of  hearing  a fundamental  organ, 
;s  accessory  to  the  perfect  performance 
sanction.  The  fundamental  organ  of 
.‘is  what  is  commonly  called  the  internal 
'*rom  the  complexity  of  its  structure,  the 
► h.  The  accessory  organs  consist  of  the 
ear  or  tympanum  and  external  ear.* 
extend  our  observations  to  the  animal 
I'Od  trace  the  apparatus  of  hearing  along 
ICending  scale,  we  shall  find  that  the 
y parts  gradually  disappear,  and  that 
' le  of  hearing  comes  at  last  to  have  for 
n merely  a representative  of  the  laby- 
tl^  higher  animals.  This  part  even, 

' aside  much  of  its  complicated 
■*»  pesent-s  itself  under  the  form  simply 
®mtwaneou.s  pouch  containing  a fluid, 
calcareou.s  concretion  suspended  in  it, 
' ich  the  auditory  nervous  filaments  are 
ed. 

labyrinth  being  in  the  apparatus  of  hear- 


ing exactly  what  the  eye-ball  is  in  that  of  vision, 
may  be  distinguished  by  the  name  of  ear-bulb. 
The  ear-bulb,  like  the  eye-ball,  consists  of  a hard 
external  case,  in  the  interior  of  which  are  con- 
tained membraneous  and  nervous  parts  and 
humours.  The  accessory  parts  of  the  apparatus 
of  hearing  have  also  their  prototypes  in  the 
accessory  organs  of  the  apparatus  of  vision. 

The  different  parts  of  the  apparatus  of  hear- 
ing are  situated  in  the  interior  and  on  the  sur- 
face of  the  temporal  bone.  See  tlie  description 
of  the  temporal  bone  in  the  article  Cranium. 

I. — The  ear-bulb,  or  fundamental  organ  of 
hearing.  ( Bulbe  auditif  Breschet.) 

In  man  and  the  higher  animals,  the  hard  ex- 
ternal case  of  the  ear-bulb  is  of  bone,  and  is 
called  the  osseous  labyrinth.  The-  soft  textures 
contained  in  its  interior  bear  the  name  of  mem- 
braneous labyrinth.  The  interior  of  the  osseous 
labyrinth,  which  we  may  with  Breschet*  call 
the  labyrinthic  cavity^  is  not  completely  filled 
by  the  membraneous  labyrinth ; the  remaining 
space  is  occupied  by  a limpid  watery  fluid. 

1 . The  osseous  labyrinth  ( labyrinthus  osseus  ; 
Fr.  Labyrinthe  ossaw ; Germ.  Das  kniicheme 
Labyrinth.) — The  osseous  labyrinth  presents 
three  compartments,  distinguished  by  the  names 
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of  vestibule,  semicirculur  curials,  and  cochlea. 
The  semicircular  canals  and  cochlea  do  not  com- 
municate immediately  with  each  other,  but  only 
mediately  through  the  vestibule.  The  latter 
may  be  considered  the  principal  compartment. 

1 he  osseous  labyrinth  is  imbedded  in  the 
substance  of  the  petrous  portion  of  the  tempoi'al 
bone,  from  the  compact  texture  of  which  it  is, 
in  the  adult,  scarcely  to  be  distinguished.  In 
the  early  periods  of  life,  however,  its  walls  con- 
sist of  a hard  but  brittle  osseous  substance, 
around  which  is  the  then  less  compact  tissue  of 
the  petrous  bone.  Hence  it  is  in  a young  bone 
only,  and  that  by  means  of  some  little  prepara- 
tion, that  the  external  form  of  the  osseous  laby- 
rinth can  be  well  demonstrated. 

Of  the  compartments  of  the  osseous  laby- 
rinth, the  vestibule  lies  in  the  middle,  the  semi- 
circular canals  behind  it,  and  the  cochlea  in 
front. 


P/g.  1. 


The  exterior  of  the  osseous  labyrinth  of  the  left  side. 

Natural  size. 

a.  Oval  or  vestibular  fenestra  ; h.~  round  or 
cochlear  fenestra  ; c.  esternal  or  horizontal  semi- 
circular canal ; d.  superior  or  anterior  vertical  se- 
micircular canal;  e.  posterior  or  inferior  vertical 
semicircular  canal ; f.  the  turns  of  the  cochlea. 

The  vestibule,  ( vestibulum;  Fr.  le  vestibule  ; 
Germ,  der  Vorhof.) — The  vestibule  is  an  irre- 
gularly shaped  cavity,  the  diameter  of  which 
from  above  downwards,  as  also  from  behind 
forwards,  may  be  stated  to  be  about  one-fifth 
of  an  inch.  The  distance  between  its  inner 
and  outer  wall  is  somewhat  more  than  one- 
tenth  of  an  inch.  In  an  anatomical  sense  we 
can  distinguish  in  it  three  horns,  one  of  which 
is  towards  the  anterior  and  lower  part,  another 
towards  the  posterior  and  lower  part,  whilst 
the  third  composes  the  upper  part  of  the  vesti- 
bular cavity. 

ITie  anterior  and  lower  horn  leads  by  an 
oval  opening  directed  forwards  and  downwards 
into  the  vestibular  scala  of  the  cochlea.  This 
opening  is  called  the  vestibular  orifice  of  the 
cochlea,  osteum  s.  apertura  scala  vestibuli 
cochlea.  ITie  posterior  and  lower  horn  of  the 
vestibule  corresponds  to  three  of  the  orifices  of 
the  semicircular  canals ; the  upper  horn  to 
the  other  two  orifices. 

At  the  under  part  of  the  inner  wall  of  the 
vestibule,  within  the  limits  of  its  anterior  hom 
and  to  the  inside  of  the  vestibular  orifice  of  the 
cochlea,  is  a hemispherical  depression,  yhuea 
hetuispherica  s.  sub-7'vtunda.  Its  bottom,  which 
corresponds  to  the  posterior  part  of  the  lower 
depression  at  the  bottom  of  the  internal  audi- 
tory meatus,  presents  a sieve-like  spot,  macula 
crtbrosa,  that  is,  it  is  perforated  by  minute 
apertures  for  the  passage  of  filaments  of  the 
atiditory  nerve.  On  the  upper  wall  of  the  ves- 
♦ ilii.b.  Iw.i'di'rimr  flip  iinne.r  inanriii  of  the  hemi- 


spherical fossa  and  within  the  limits  of 
upper  hom,  is  another  depression,  of  an 
shape,  which  is  known  by  the  name  of  / 
hemi-eUipUca.  The  hemispherical  and  litrn 
liptical  depressions  are  separated  by  a ridg 
pyramidal  eminence,  eminentio  pyrumti 
pervaded  by  small  canals  for  the  passage 
of  nervous  filaments.  On  the  inner  wall’o] 
vestibule,  a little  in  front  of  the  orifice  com; 
to  the  two  vertical  semicircular  canals 
within  the  limits  of  the  posterior  horn,  tha 
bordering  on  the  hemi-elliptical  and  heraji 
rical  depressions,  below  the  former  and  M 
the  latter,  another  very  small  depres'iij 
sulcus,  fossa  s.  cavitas  sulciformis,  which^ 
upwanis  and  backwards  to  a small  obi, 
orifice,  that  of  the  aqueduct  of  the  vesli 
osteum  internum  aqueductus  vestibuli.  At 
middle  of  the  inner  wall  of  the  vestibule,  id 
the  boundary  lines  of  these  three  deprest 
meet,  there  is  a slight  eminence. 

The  inner  wall  of  the  vestibule  corresjl 
to  the  bottom  of  the  internal  auditory  me^ 
and  is  pervaded  by  small  canals,  some  of  n| 
have  been  already  mentioned,  for  the  paJ 
of  fibrils  of  the  auditory  nerve  and  of  b| 
vessels. 

In  the  outer  wall  of  the  vestibule  there  ii 
oval,  or  rather  a kidney  or  bean-shaped  i 
called  /hrawera  ovale,  s.  fenestra  ovalis,  s.J 
tra  vestibuli.  The  long  diameter  of  this 
ture,  which  is  about  one-tenth  of  an  in* 
perhaps  a little  more,  is  directed  from  bi 
forwards.  Its  vertical  diameter  is  about 
that  of  its  long  diameter.  The  upper  pa 
the  circumference  of  the  hole  is  arched 
wards,  the  lower  part  is  slightly  inclined  i 
same  direction.  The  margin  of  the  vesti 
fenestra  is  turned  in  towards  the  vest, 
Viewed  from  the  tympanum,  into  whil- 
opens  in  the  macerated  bone,  the  vestjlt 
fenestra  appears  situated  at  the  bottomfi. 
fossa,  which  was  called  by  Cotugno  I 
ovalis.  In  the  recent  state  the  vestibularJlL 
stra  is  closed  in  by  the  base  of  the  stapes,  ft  i 
The  semicircular  canals,  ( canales  sem^ftor 
lares;  Tr.  les  canaux  semicirculaires ; GeiMi 
Bogeng'dnge  oder  halbcirkelfbrmigen  Caj^ 
These  are  three  canals,  which,  describing 
than  the  half  of  an  irregular  circle,  open  a,K> 
of  their  extremities  into  the  vestibule ; fM  : 
if  it  was  not  for  the  circumstance  thM 
unite  by  one  of  their  extremities  to 
common  short  canal,  there  would  be 
vestibule  six  orifices  of  semicircular  canslB 
stead  of  the  five  only  which  exist.  Tlie  fl 
of  these  canals  is  about  one-twentieth  of  i Ml 
in  the  direction  from  the  concavity  to  tl 
vexity  of  their  curve ; in  the  opposite  di  W 
they  are  somewhat  compressed,  so  that  di- 
verse section,  instead  of  presenting  a 
orifice,  presents  an  elliptical  one.  The  .'sW 
cular  canals  are  wider  where  they  o|^n 
vestibule,  but  especially  .so  at  one  of  tijl  *'■ 
tremities,  which  presents  a dilatation 
form  of  a bulb,  called  ampulla  or  an»^: 
sinus,  sinus  ampullaceus.  r 

Two  of  the  semicircular  canals 
vertical  nosition  and  one  of  them  a. 


I 

j>  vcrticuly  0H6  is  unttrior  unci  superior, 
r posterior  and  inj trior.  Hie  horizon- 

ior  vertical  semici^ular  canal,  canalis 
uluris  verlicaiis  superior.  The  superior 
semicircular  omul  has  its  arch  directed 
5,  and  its  extremities,  which  are  more 
divergent  than  those  of  either  of  the 
'0  semicircular  canals,  downwards.  Fol- 
x»m  its  outer  extremity,  it  describes  its 
om  without  and  upwards,  then  down- 
nd  inwaixls,  with  an  inclination  from 
i.-.ack  wards, — in  a word,  across  the  petrous 
rilie  convexity  of  the  curve  of  this  semi- 
canal can  always  be  recognized  on  the 
urfdce  of  the  petrous  bone.  The  con- 
•)f  it  is  free  in  the  foetus  and  in  the  adult 
; of  the  lower  animals,  as  the  dog,  haie, 

inner  extremity  of  the  superior  vertical 
cular  canal  and  the  upper  extremity  of 
^:'tenor  vertical  unite  to  form  a common 
canalis  communis,  which  is  about  one- 
jof  an  inch  long,  and  somewhat  wider 
'.:her  of  the  two  which  unite  to  form  it. 

If  erior  vertical  semicircular  canal,  canalis 
x cularis  verticalis posterior.  Leaving  the 
‘in  c*anal,  the  posterior  vertical  semicircu- 
ual  describes  its  curve  parallel  to  the 
nd  posterior  surface  of  the  petrous  bone, 
cdicularly  from  above  backwards,  then 
yards  and  forwards.  The  convexity  of 
nrve  is  thus  directed  backwards  and 
i f outwards,  its  extremities  forwards  and 
ss. 

iizontal  semicircular  canal,  ca?ialis  semi- 
rris  horizontalis.  This  is  the  shortest  of 
ree  canals ; traced  from  its  anterior  extre- 
narhich  is  close  to  that  of  the  superior  ver- 
itt  curves  outwards  and  backwards,  then 
Ws  and  forwards.  Its  convexity  is  out- 
its  extremities  directed  inwards, 
described  in  the  vestibule  three  horns, 
Ihe  posterior  and  into  the  superior  of 
the  semicircular  canals  opened.  In  the 
tor  horn  is  observed  the  orifice  of  the  ex- 
extremity of  the  superior  vertical  semi- 
HT  canal,  and  immediately  below  that  and 
the  fenestra  vestibuli,  the  orifice  of  the 
or  extremity  of  the  horizontal  semicircular 
Both  of  these  orifices  are  dilated  into 
lUe.  In  the  posterior  horn  is  the  orifice 
I canal  common  to  the  two  vertical  semi- 
ar  canals.  Below  and  in  front  of  this 
l is  the  opening  of  the  inferior  extremity 
« posterior  vertical  semicircular  canal. 
••  the  latter  and  immediately  outside  the 
SJ  is  the  opening  of  the  posterior  extremity 
« horizontal.  Of  all  these  orifices  in  the 
horn,  that  of  the  lower  extremity  of 
'****rior  vertical  semicircular  canal  is  the 
one  which  is  dilated  into  an  ampulla, 
here  are  thus  three  ampullary  dilatations, 
St  the  outer  extremity  of  the  superior  verti- 
semicircular  canal,  a second  at  the  anterior 
imity  of  the  horizontal,  and  the  third  at  the 
;r  extremity  of  the  posterior  vertical.  In 
•ower  and  anterior  wall  of  the  ampullary 
s pf_lhe  posterior  vertical  semicircular  canal 


is  a small  sieve-like  spot  indicating  the  entrance 
of  nervous  filaments. 

The  cochlea,  (cochlea ; Fr.  le  limagon ; Germ. 
die  Schnecke.) — The  cochlea  does  not  exist  in 
all  its  perfection  except  in  the  Maminifera.  In 
birds  it  is  in  a very  rudimentary  state,  but  it  is 
easy  to  trace  parts  analogous  to  what  we  find 
in  the  Mammifera.  in  regard  to  frequency  of 
occurrence  in  the  animal  series,  the  cochlea 
does  not  stand  next  to  the  semicircular  canals  ; 
the  tympanum  is  found  in  a greater  number  of 
animals. 

The  cochlea  forms  the  anterior  part  of  the 
labyrinth,  and  is,  perhaps  of  all  the  parts  of 
the  ear,  that  of  which  it  is  the  most  difficult  to 
give,  either  by  descriptions  or  delineations,  a 
correct  idea.  If  we  can  figure  to  ourselves  a 
tube  tapering  towards  one  extremity  where  it 
ends  in  a cul-de-sac,  and  coiled,  like  the  shell 
of  a snail,  round  an  axis  or  central  pillar ; and 
if  we  suppose  this  tube  subdivided  into  two 
passages  by  a thin  partition  running  throughout 
its  length,  and  of  course  spirally  round  the 
axis,  we  shall  have  some  conception  of  the 
disposition  of  the  cochlea. 

The  tube  of  which  the  cochlea  is  composed, 
canalis  spb'alis  cochlea:,  is  about  an  inch  and  a 
half  long,  about  one-tenth  of  an  inch  in  dia- 
meter at  its  commencement,  and  about  one- 
twentieth  of  an  inch  at  its  termination.  It 
describes  two  turns  and  a half,  and  that  in  a 
direction  from  below  upwards — from  left  to 
right  in  the  right  ear,  and  from  right  to  left  in  the 
left  ear.  The  apex  of  the  coil,  which  is  also  the 
apex  of  the  tube  itself,  is  directed  forwards  and 
outwards.  The  commencement  of  the  first 
turn  of  the  cochlea  forms  an  eminence  towards 
the  cavity  of  the  tympauumj  called  the  pro- 
montory. The  second  turn  lies  at  its  com- 
mencement within  the  first,  and  only  towards 
its  termination  rises  decidedly  above  the  level 
of  it.  By  the  base  of  the  tube  the  cochlea  is 
connected  with  the  vestibule.  The  cul-de-sac 
at  the  apex  forms  a sort  of  vaulted  roof  called 
cupola. 

The  axis,  or  central  pillar,  modiolus  s.  colu- 
mella cochlea.  The  first  turn  of  the  cochlea 
takes  a wider  circular  sweep  than  the  rest,  a 
sweep  having  an  average  diameter  of  a quarter 
of  an  inch,  and  is  separated  from  the  second 
turn  by  the  interposition  of  a soft  bony  sub- 
stance, which  extends  also  a little  way  between 
the  second  and  third.  The  axis,  or  central 
pillar,  as  has  been  pointed  out  by  llg,*  is 
nothing  more  than  the  internal  walls  of  the 
tube  of  the  cochlea  and  the  central  space 
circumscribed  by  their  turns,  in  which  space 
the  filaments  of  the  cochlear  nerve,  running  in 
small  bony  canals,  are  contained.  Now  in  con- 
sequence of  the  wide  sweep  the  first  turn  ol 
the  cochlea  takes  in  comparison  with  the  rest, 
the  axis  is  very  thick,  about  one-seventh  of  an 
inch,  where  it  is  surrounded  by  the  first  turn, 
and  rapidly  becomes  thinner  from  the  second 
onwards  to  its  termination.  The  last  part  ot 
it  is  in  fact  formed  merely  by  the  fold  wind 

I 
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the  internal  wall  of  the  tube  of  the  cochlea  ne- 
cessarily forms  where  it  bends  abruptly  at  the 
last  turn.  This  last  part  of  the  axis,  viewed 
from  the  cavity  of  the  second  turn  of  the  tube, 
has  a funnel-like  appearance,  the  wide  mouth 
corresponding  to  the  cupola;  hence  it  is  called 
infundibulum  or  scj/pitus.  But  viewed  from  the 
last  turn,  the  so-called  infundibulum  is  a mere 
free  edge  which  proceeds  directly  to  be  con- 
founded with  the  walls  of  the  cochlea.  But 
all  this,  if  the  disposition  of  a snail’s  shell,  or 
a tube  coiled  round  be  rightly  conceived,  is 
understood  of  itself. 

Exposed  by  the  removal  of  the  outer  walls 
of  the  cochlea,  the  axis  is  somewhat  like  the 
common  pictorial  representations  of  the  tower 
of  Babel.  It  has  a spongy  porous  appearance. 
It  is  pervaded  by  numerous  small  canals  which 
run  from  its  base  onwards  to  orifices  on  its 
sides,  corresponding  to  the  spiral  lamina,  and 
transmit  into  the  cochlea  the  ramifications  of 
the  cochlear  branch  of  the  auditory  nerve  and 
bloodvessels.  The  outermost  of  the  canals  are 
the  shortest;  towards  the  interior  they  gradually 
become  longer,  and  there  is  one  canal  in  parti- 
cular wider  than  the  rest,  which  runs  through- 
out its  whole  length  ; it  is  called  tubulus  cen- 
tralis modioli,  and  opens  at  the  so-called  in- 
fundibulum. 

The  base  of  the  axis  corresponds  to  the  an- 
terior part  of  the  inferior  depression  at  the 
bottom  of  the  internal  auditory  meatus,  and 
presents  the  coijimencing  orifices  of  the  small 
canals  just  mentioned,  arranged  in  a spiral 
manner  corresponding  to  the  turns  of  the  coch- 
lea, tractus  spiralis  foraminulentus  of  Co- 
tugno.* 

Spiral  lamina  and  scalm  of  the  cochlea. — 
The  passages  into  which  the  tube  of  the  coch- 
lea is  subdivided  are  called  scalae,  and  the  par- 
tition lamina  spiralis. 

The  spiral  lamina  is  partly  bony,  partly 
membraneous;  but  as  we  are  describing  the 
osseous  shell  of  the  labyrinth  only,  it  is  with 
the  bony  part  alone  we  have  at  present  to  do. 
The  bony  part  of  the  spiral  lamina,  zonula  ossea 
lamina  spiralis,  is  coiled  round  the  axis  or  cen- 
tral pillar  of  the  cochlea  like  the  stairs  in  a 
spiral  staircase.  The  internal  or  central  margin 
of  the  bony  spiral  lamina  is  inserted  on  the 
axis.  Its  peripheral  margin  is  free  in  the  dry 
bone,  so  that  the  two  scalse  are  not  found  com- 
pletely separated  from  each  other,  as  in  the  re- 
cent state,  when  the  membraneous  extension  of 
the  spiral  lamina  exists.  At  the  place  where 
the  spiral  lamina  is  inserted  on  the  axis,  there 
is  a sort  of  canal  all  round,  which  has  been 
specially  described  by  Rosenthalf  under  the 
name  of  canalis  spiralis  modioli. 

The  spiral  lamina  commences  with  a bend 
or  sweep  upwards  and  forwards  at  the  base  of 
the  cochlea,  below  the  hemispherical  depres- 
sion of  the  vestibule  and  opposite  the  bridge  of 
bone  which  separates  the  vestibular  fenestra 


from  the  cochlear  fenestra.  Its  broadest  nam 
which  is  about  the  middle  of  the  first  iuni 
the  cochlea,  is  about  one-twentieth  of  an  inch 
Towards  tlie  summit  of  tlie  cochlea  it 
sibly  contracts,  and  ceasing  to  be  coanectet 
to  the  axis,  where  the  latter  presents  the 
margin  already  mentioned,  terminates  at  | 
commencement  of  the  third  turn  in  a curi| 
hook-like  point.  This  hook,  hamulus  lam^ 
spiralis,  has  a free  concave  margin  towards  | 
axis,  and  a convex  margin,  which  latter,  hoi 
ever,  like  the  rest  of  the  peripheral  mai 
the  bony  spiral  lamina,  is  not  free  in  the 
state,  but  is  continuous  with  the  memb; 
which  completes  the  partition. 

In  consequence  of  the  above  mode  of  t( 
nation  of  the  bony  spiral  lamina  by  me<UM, 
a free  margin  towards  the  axis  of  the  coclik 
an  opening  of  communication  is  left,  even 
the  recent  state,  between  the  two  scalae  of  t 
cochlea.  For  this  opening,  which  was  call 
by  Cassebohm*  canalis  scalarum  communis, 
adopt  from  Breschetjr  the  name  helicotrernal 

The  bony  spiral  lamina  consists  of  two  ti| 
plates  of  bone,  between  which  run  numerd 
small  canals  from  the  centml  margin  of 
lamina  to  its  peripheral — the  continuationj 
those  already  described  in  the  axis,  and  whi 
therefore  bend  at  a right  angle  in  passing  fin 
•the  axis  into  the  spiral  lamina.  At  the 
edge  of  the  osseous  part  of  the  spiral  lami 
the  two  plates  of  bone  are  intimately  incop: 
rated.  This  part  of  the  bony  spiral  lamj 
which  is  more  delicate,  denser,  whiter,  m 
transparent,  and,  in  the  recent  state,  m 
elastic  than  the  rest,  is  what  Breschet  calls 
middle  zone.  The  surface  of  the  spiral  lam 
corresponding  to  the  tympanic  scala  is  mi 
marked  with  striae  running  from  the  ic 
margin  to  the  outer.  The  surface  correspo 
ing  to  the  vestibular  scala  is  less  striated. 

Of  the  two  scalae  of  the  cochlea,  one. 
tyinpani,  communicates  with  the  cavity 
tympanum  through  the  fenestra  rotundal 
cochlear  fenestra,  which  however,  in  the  re 
state,  is  closed  by  a membrane;  the  oi 
scala  vestibuli,  opens  by  an  oval  orifice  ft 
into  the  vestibule,  and  it  is  only  by  mear 
the  communication  which  the  tympanic 
has  with  the  vestibular  scala  through  the 
cotrema  that  the  former  communicates  with 
rest  of  the  labyrinthic  cavity.  The  tymf 
scala  is  wider  at  the  commencement  thai 
vestibular,  which  on  its  part  again  is  1^ 
toward  the  termination.  Near  the  fenest 
tunda  there  is  in  the  tympanic  scala  a j 
minute  orifice,  that  of  the  aqueduct  of) 
cochlea.  We  shall  return  to  the  spiral  lai^ 
the  scalas  of  the  cochlea,  and  tlie  mechanisi 
the  helicotrema,  when  speaking  of  the  iJ 
brane  lining  the  labyrinthic  cavity. 

The  aqueducts. — W hat  are  called  the 
ducts  are  two  canals  of  very  minute  caij 
opening  by  one  extremity  in  the  labyri^i 
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* De  aqueductibns  auris  hiimanae  interna;  ana- 
totnica  dissertatio,  s.  xxiv.  pp.  36 — 38.  Vienna;, 
1774. 

t Ueber  den  Ban  der  Spindcl  im  mensclilichcn 
Ohr.  In  Meckel's  Ar^iv.  Bd.  yiii.  n.  75- 


* Tractatus  quintus  anat.  de  aure  humanai^ 
Hala;  Magd.  1735,  s.  194,  p.  V2.  1 

t Op.  cit.  s.  xiv.  J, 

t i.'Xit  ex./r—  -".i 
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ind  by  the  other  on  the  surface  of  the 
portion  of  the  temporal  bone.  They 
rally  associated  with  the  name  of  Co- 
, who,  though  not  their  discoverer,  was 
to  give  a complete  description  of  them, 
lied  (Kjuedttctiis  vtstibuli,  communicates 
•vestibule;  the  other,  aqueduct  ns  coch- 
1 the  tympanic  scala  of  the  cochlea, 
ntemal  orifice  of  the  aqueduct  of  the 
i is  observed  to  commence  by  a groove 
s,  the  sulci/'onn  depression  already  de- 
in the  vestibule,  immediately  below 
ront  of  the  opening  common  to  the  two 
semicircular  canals.  From  this  the 
-'t  turns  itself  round  the  inner  wall  of 
iraon  canal,  and  then  follows  a course 
irds  and  backwards.  Gradually  widen- 
ipens  under  that  sort  of  osseous  scale 
:1  a little  behind  the  middle  of  the  pos- 
nd  inner  surface  of  the  petrous  bone, 
"ve  the  jugular  fossa  ; towards  the  latter 
.usually  a groove  running  on  the  surface 
bone  from  the  orifice  of  the  aqueduct, 
jgth  of  the  course  of  the  aqueduct  of 
ibule  is  about  one-third  of  an  inch. 
Liqueduct  of  the  cochlea  commences  by 
,'Small  orifice  in  the  lower  wall  of  the 
/mpani  immediately  before  the  fenestra 
It  proceeds  downwards,  inwards, 
wards.  In  the  inner  wall  of  the  jugular 
ff  the  temporal  bone,  and  widening  in 
rrse  it  opens  at  the  bottom  of  that  tri- 
pyraraidal  depression,  situated  towards 
ildle  of  the  edge  which  limits  the  inner 
rerior  surfaces  of  the  petrous  bone,  and 
the  internal  auditory  meatus.  The 
))f  its  course  is  about  a quarter  of  an  inch, 
tueduct  of  the  cochlea  is  very  wide  in 
Of  the  aqueducts  we  shall  observe 
lin  speaking  of  the  membrane  lining 
f/rinthic  cavity. 


Fig.  2. 


rinthic  cavity  of  the  right  tide,  magnified 
two  diameters. 

Cor  hom  of  the  vestibule  ; h.  posterior 
If  hom ; c,  anterior  and  inferior  horn 
g into  the  cochlea  ; d.  hemispherical  depros- 
«.  hemi-ellipiical  depression  ; f.  pyramidal 
Kin  between  the  two  havinj;  a porous  sieve  • 
•pcarance  from  being  pervaded  by  canals  for 
r"*ss«ge  of  nervous  filaments;  g.  superior 
semicircular  canal ; h,  its  ampiillary  dila- 
i ••  posterior  vertical  semicircular  canal  ; 
ainpnllary  dilatation ; /.  canal  common  to 
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the  superior  and  posterior  vertical  semicircular 
canals ; m.  orifice  by  which  the  common  canal 
opens  into  the  vestibule ; n.  horizontal  semi- 
circular canal  ; o.  its  ampiillary  dilatation ; p. 
vestibular  orifice  of  the  aqueduct  of  the  vestibule  ; 
q,  osseous  part  of  the  spiral  lamina,  seen  from  the 
surface  which  corresponds  to  the  vestibular  scala  ; 
r r.  space  which  is  occupied  by  the  membraneous 
part  of  the  spiral  lamina  ; s.  hamulus  or  hook  in 
which  the  bony  spiral  lamina  ends ; t.  helico- 
trema;  m.  substance  of  the  petrous  bone,  between 
the  first  turns  of  the  cochlea;  v.  orifice  of  the  aque- 
ductus  cochleae. 


Membrane  lining  the  labj/rinthic  cavity. — 
The  cavities  of  the  osseous  labyrinth  which  we 
have  just  described  are  lined  by  a serous  or 
fibro-serous  membrane,  extremely  delicate  and 
closely  adherent  to  the  surfaces.  The  mem- 
braneous labyrinth  must  not  be  confounded  with 
it.  This  membrane,  which  may  be  compared 
to  that  serous  pellicle  on  the  inner  surface  of 
the  sclerotica,  known  by  the  name  of  mem- 
brana  fusca  or  arachnoidea  oculi,  is  more 
manifest  at  an  early  age  than  in  adults,  and  is 
nowhere  so  distinct  as  at  the  places  where  the 
nerves  enter,  and  at  the  bottom  of  the  tym- 
panic scala  of  the  cochlea.  It  is  it  which 
completes  the  spiral  septum  of  the  cochlea,  by 
an  arrangement  immediately  to  be  described. 

The  fenestra  rotunda  or  cochlear  fenestra  is, 
in  the  recent  state,  closed  by  a membrane 
which  shuts  out  the  cavity  of  the  tympanum 
from  any  direct  communication  with  the 
cochlea.  This  membrane,  called  by  Scarpa* 
the  secondary  membrane  of  the  tympanum, 
membrana  tytnpuni  secundaria,  is  concave  to- 
wards tlie  cavity  of  the  tympanum,  convex 
towards  the  tympanic  scala  of  the  cochlea,  and 
is  received  at  its  circumference  into  a groove 


within  the  orifice  of  the  fenestra  rotunda.  It 
is  composed  theoretically  of  three  layers,  the 
inner  of  which  is  nothing  but  the  fibro-serous 
membrane  under  consideration.  The  outer 
layer  is  a continuation  of  that  which  lines  the 
cavity  of  the  tympanum.  The  third  and  pro- 
per layer  is  situated  between  the  two  men- 
tioned. The  same  may  be  said  in  regard  to 
that  membrane,  which,  together  with  the  base 
of  the  stapes,  closes  the  vestibular  fenestra. 

The  membrane  lining  the  tympanic  scala 
of  the  cochlea  is  continued  into  that  lining  the 
vestibular  scala  at  the  opening  called  heli- 
cotrema.  The  membrane  of  the  vestibular 
scala  is  continuous  with  that  lining  the  vesti- 
bule, which  on  its  part  is  continuous  with  that 
of  tlie  semicircular  canals.  Lastly,  the  same 
membrane  lines  the  aqueducts. 

Such  is  a general  description  of  the  mem- 
brane lining  the  labyrinthic  cavity ; but  to 
understand  the  disposition  of  the  cochlea  and 
aqueducts  in  the  recent  state,  we  must  take  a 
nearer  view  of  this  membrane  such  as  it  exists 
in  those  cavities,  which,  indeed,  is  the  most 
important  and  difficult  part  of  it. 

Of  the  cochlea  in  the  recent  state. — The 
cochlea  is  the  last  addition  made  to  the  luby- 
rinth  in  the  ascending  scale  of  the  animal 
series.  As  was  said,  it  is  in  birds  in  a very  ru- 
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dimentavy  state.  It  is  in  fact  a mere  pouch 
or  diverticulum  not  at  all  coiled  up,  in  which, 
however,  can  be  distinguished  a part  corres- 
ponding to  a lamina  spiralis,  which  is  repre- 
sented by  a cartilage,  and  a vestibular  and  a 
tympanic  scala,  together  with  a cochlear  fe- 
nestra. This  analogy,  much  insisted  on  by 
Breschet,^  I gave  a brief  notice  of  some  years 
ago.f 

The  cochlea  is  richly  supplied  with  nerves. 
The  spiral  lamina  is  that  part  of  it  on  which 
its  nerves  expand ; this  must  therefore  be  con- 
sidered as  forming  a very  essential  element  of 
the  cochlea,  and  may  be  viewed  as  being  in 
the  economy  of  that  part  of  the  internal  ear 
what  the  apparatus  of  the  membraneous  laby- 
rinth is  to  the  vestibule  and  semicircular 
canals. 

The  bony  spiral  lamina  is  rendered  a com- 
plete partition  between  the  scalee  of  the  cochlea 
by  a membraneous  continuation,  zonula  mem- 
branaceu  lamina  spiralis  s.  zona  Valsalva, 
formed  by  the  application  against  each  other 
of  the  membranes,  which  line  the  interior  of 
the  two  scalae,  at  the  moment  they  are  reflected 
from  the  free  edge  of  the  bony  spiral  lamina 
to  the  outer  walls  of  the  cochlea.  Hence  the 
spiral  partition  of  the  cochlea,  when  complete, 
is  osseous  at  its  inner  or  central  part,  and  mem- 
braneous at  its  outer  or  peripheral. 

The  outer  part  of  the  osseous  zone  of  the 
spiral  lamina  is  thinner  than  the  rest;  it  is 
semi-osseous,  semi -membraneous,  and  the 
membraneous  spiral  lamina  at  its  junction 
with  it  presents  a fine  cartilaginous  stripe ; 
hence  Comparetti  and  Suinmerring  described 
the  spiral  lamina  as  composed  of  concentric 
bands  or  zones.  They  admitted  four,  viz.  1, 
the  inner  thick  part  of  the  bony  spiral  lamina  ; 
2,  the  outer  thin  part;  3,  the  cartilaginous 
stripe  commencing  the  membraneous  spiral 
lamina;  and  4,  the  rest  of  the  membraneous 
spiral  lamina,  or  the  membraneous  spiral  la- 
mina properly  so  called.  The  first  zone  is  con- 
, tinned  into  the  hamulus  cochleae,  the  second 
ceases  towards  the  second  turn  of  the  cochlea, 
and  the  third  and  fourth  are  continued  beyond 
the  hamulus  cochleae,  forming  of  themselves 

* the  spiral  partition  in  the  last  turn. 

' It  is  sufficient  to  admit,  with  Breschet,J  only 

* three  zones ; an  osseous  zone,  a middle  zone, 
and  a membraneous  zone  ; the  third  and 

1 fourth  zones  of  Comparetti  being  compre- 

* bended  under  the  latter. 

^ The  osseous  zone  of  the  spiral  lamina  we 
! have  already  described,  and  alluded  to  the 
’ middle  zone.  The  latter,  when  it  still  exists 

* in  the  dry  bone,  appears  merely  as  the  outer 
^ margin  of  the  former.  It  is  the  narrowest  of 

the  three  zones,  and  is  most  distinct  in  the  first 

( 

t 

s 

I • Op.  cit.  and  also  Rechcrches  Anatomiqucs  et 
Physiologiques  sur  I’organe  de  I’auditiou  chcz  les 
Oiseaux.  Paris,  1836. 

t Note  on  the  ear  of  Birds,”  in  the  first  and 
1 only  volume  of  the  second  series  of  the  Edinburgh 
^ Journal  of  Natural  and  Geographical  Science, 
f Edinburgh,  1831. 
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The  axis  of  the  cochlea  and  spiral  lamina 
in  order  to  show  the  disposition  of  the  three 
The  vestibular  lamina  of  the  osseous  zone 
moved.  ( Front  Breschet.) 


A,  natural  size.  B,  magnified. 

a.  trunk  of  the  cochlear  nerve  ; h.  disirihuti 
the  filaments  of  this  nerve  in  the  osseous  a 
c.  nervous  anastomoses  in  the  middle  zone 
membraneous  zone  ; e.  osseous  substance  of 
axis ; f.  helicotrema  or  hole  of  couimunia 
betwixt  the  two  scalae. 


turn  of  the  cochlea.  Breschet  describes 
composed  of  the  membranes  lining  the  int 
of  the  two  scalae,  where  they  first  meet 
other  in  passing  from  the  bony  spiral  Ian 
together  with  osseous  particles  depositeti 
tween  them.  In  this  interstice  between 
membranes  also  are  contained  the  last 
fications  of  the  filaments  of  the  cochlear  a 
still  enveloped  by  their  neurilemma, 
sprinkled  over  by  the  small  bony  particle: 
mentioned. 

Different  from  the  middle  zone,  the  r 
braneous  zone  goes  on  increasing  in  bra 
though  not  regularly,  from  the  base  t 
summit  of  the  cochlea.  It  is  the  longe: 
most  extensive  of  the  three  zones.  It 
alone  which  extends  into  the  last  turn 
cochlea.  According  to  Breschet  the 
braneous  zone  should  be  composed  of 
layers,  the  two  exterior  of  which  shou 
as  already  said,  formed  by  the  mem 
lining  the  interior  of  the  scalae,  and  th 
die  one  by  the  expansion  and  interlacing 
neurilemmatic  sheaths  from  the  middle 
but  these  layere  are  so  thin  and  so 
united  that  they  are  inseparable,  and  con 
a membrane  of  great  thinness  and  trans 
on  which,  however,  bloodvessels  can  be 
seen. 

The  membraneous  zone  presents  a ' 
margin  continuous  with  the  rest  of  the 
lamina,  except  in  the  third  turn  of  the 
where  this  margin  forms  nearly  the  tl 
the  circumference  of  the  helicotrem  ^ 
where  it  runs  into  the  peripheral  marginj" 
acute  angle.  The  peripheral  margin,  “ 
is  much  thicker  than  the  rest  of  tlie 
braneous  zone,  is  pervaded  by  a vasculai 
like  that  which  in  the  eye  runs  rou 
circumference  of  the  cornea  at  tlie  inse 
the  iris. 


Fig.  4. 


I » from  Breschet,  intended,  according  to  him,  to  give  an 
\'>lea  of  the  disposition  of  the  helicotrema.  The  walls 
l~-estibular  scala  are  supposed  to  be  removed. 

: represent  the  osseous  and  middle  zone  of  the  spiral 
: ts  termination  in  the  hamulus  or  hook  is  seen ; 
iuis  darker  and  narrower  stripe  represents  the  mem- 
i«one  of  the  spiral  septum ; towards  the  summit  of 
r:?a  it  becomes  a little  broader,  and  at  its  termination 
is  by  itself  alone  the  septum  between  the  two  scalae 
crmmation ; c.  the  commencement  of  the  tympanic 
: the  external  or  great  margin  ; e,  the  internal  mar- 
';  ie  turns  of  the  cochlea ; the  two  margins  d and  e 
; f f f.  the  vacant  space  corresponding  to  the  axis  ; 
ites  at  0,  which  corresponds  to  the  summit  of  the 
nelicotrema  or  hole  which  establishes  a communica- 
:en  the  two  scalae. 


pared  to  the  tympanic  cartilage  of  birds ; 
f.  scala  vestibuli ; g.  scala  tympani ; h. 
periosteum  lining  the  vestibular  scala, 
more  vascular  than  fibrous ; i.  peri- 
osteum of  the  tympanic  scala  ; j.  nerve. 

In  vascularity  and  richness  in 
nerves,  the  spiral  lamina  bears  a 
great  resemblance  to  the  iris.  Like 
it,  also,  it  is  the  partition  between 
two  chambers,  containing  an  aque- 
ous humour,  and  communicating, 
like  the  aqueous  chambers  of  the  eye, 
by  a single  orifice. 

The  two  scalsE  of  the  cochlea  have 
not  the  same  length  nor  the  same 
diameter.  Toward  the  base  of  the 
cochlea  the  tympanic  scala  exceeds 
somewhat  the  vestibular;  its  diameter 
is,  at  the  same  time,  also  a little  more 
considerable,  as  far  as  towards  the 
middle  of  the  first  turn  of  the  spire. 
The  two  scalae  have  then  the  same 
diameter,  and  preserve  the  equality 
to  the  commencement  of  the  last  turn. 
There  the  tympanic  scala  contracts, 
and  in  particular  flattens  considerably, 
and  is  at  last  confounded,  through  the 
helicotrema,  with  the  vestibular  scala, 
which  still  continues  for  two-thirds  of 
a turn,  and  then  ends  in  a cul-de-sac. 
This  is  also  to  be  noted  in  regard  to 
the  vestibular  scala  of  the  bird’s  coch- 
lea, which  indeed  is  very  large,  and 
proceeds  considerably  beyond  the  tym- 
panic scala.  It  ends  in  a large  cul-de- 
sac  called  lagena. 


tction  of  the  peripheral  margin  of  the 
ecus  zone  presents  a triangular  sur- 
base  of  which  is  inserted  on  the  osse- 
‘ of  the  cochlea.  This  swollen  margin 
nembraneous  zone  is,  according  to 
. evidently  continuous,  at  the  origin 
ifiral  lamina  in  the  base  of  the  cochlea, 
osseous  zone,  a circumstance  which 
iularly  to  be  remarked  in  very  young 
where  all  these  parts  are  still  cartila- 
This  thickened  margin  of  the  mem- 
zone  Breschet  therefore  considers  as 
ss  to  the  tympanic  cartilage  of  the 
luchlea,  having  exactly  the  same  rela- 
11  uses. 

Fig.  5. 


'if  ® transrerse  section  of  the  two  scalee  of 
the  cochlea  (from  Uresrhet). 


wall  ; h.  osacous  zone  compared  to 
bnlar  cartilage  of  tbe  cochlea  of  birds  ; c, 
rone  compared  to  the  auditive  lamellae ; 
raneoua  zone  ; e.  cartilnginiform  tweiling  of 
^al^margin  of  the  membraneous  zone,  com- 


Fig.  6. 


A section  of  the  cochlea  parallel  to  the  direction  of 
its  axis,  in  order  to  show  the  disposition  of  the  whole 
of  its  parts.  Magnified.  ( From  Breschet.) 


a.  a.  a.  trunk  of  the  cochlear  nerve  ; h.  b.  fila- 
ments of  this  nerve  in  the  osseous  zone  ; c.  c.  c.  c. 
nervous  anastomoses  in  the  middle  zone  • d,  d.  d.  d. 
membraneous  zone ; e.  e.  e.  e.  swelling  of  the  exter- 
nal margin  of  the  membraneous  zone;  1,  1,  axis 
of  the  cochlea;  2,  infundibulum  ; 3,  3,  3,  3,  exter- 
nal osseous  wall  of  the  cochlea  ; 4,  4,  4,  4,  osseous 
lamina  separating  the  turns  of  the  spire  of  the 
cavity  of  the  cochlea  ; 5,  5.  5.  5,  tympanic  lamella 
of  the  osseous  zone  ot  the  spiral  lamina  ; 6.  vesti- 
bular lamella;  7,  hamulus  or  hook,  which  ter- 
minates the  osseous  zone  ; 8,  helicotrema,  with  a 
bristle  introduced  into  it. 
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Further  observations  on  the  aqueducts. — Tlie 
aqueducts,  the  one  leading  from  the  vesti- 
bule, and  the  other  from  the  tympanic  scala  of 
the  cochlea,  are  lined  by  a continuation  of  the 
thin  and  delicate  pellicle  which  invests  the  in- 
terior of  those  cavities. 

Under  the  osseous  scale,  on  the  surface  of 
the  petrous  bone,  where  the  aqueduct  of  the 
vestibule  ends,  there  is  a small  triangular  pouch 
produced  by  a separation  of  the  dura  mater  into 
two  layers.  Into  this  pouch  the  lining  mem- 
brane of  the  aqueduct  enters,  and  ends  in  a 
cul-de-sac.  The  pouch  is  called  by  Cotugno 
the  membraneous  cavity  of  the  aqueduct.  I 
found  the  structure  just  described  of  unusual 
size,  in  consequence  of  irregular  development, 
in  the  ear  of  a man  deaf  and  dumb  from  birth, 
which  I examined  some  years  ago.  The  trian- 
gular pouch  in  tlie  dura  mater  was  about  one- 
third  of  an  inch  long  at  its  sides,  and  was  dis- 
tended by  a clear  liquid.  Every  time  pressure 
was  made  on  the  distended  pouch,  a fine  jet  of 
liquid  issued  through  a small  opening  which 
had  been  made  in  the  superior  vertical  semicir- 
cular canal.  Similar  cases  have  been  described 
by  Mondini*  and  others. 

The  lining  membrane  of  the  aqueduct  of  the 
cochlea  ends,  in  like  manner,  in  a cul-de-sac, 
which,  however,  is  not  so  large  as  that  of  the 
aqueduct  of  the  vestibule. 

The  liquid  contained  in  the  lahyrinthic  ca- 
vity^ or  liquid  of  Cotugno,  or  perilymph. 
(Aquula  Cotunnii.) — ^The  cavities  of  the 
osseous  labyrinth  contain  a liquid,  the  secre- 
tion, probably,  of  their  thin  and  delicate 
lining  membrane.  They  contain  no  air, 
as  has  been  asserted.  The  liquid  called  the 
liquid  of  Cotugno,  or  by  De  Blainville  peri- 
lymph, must  not  be  confounded  with  ano- 
ther which  is  contained  in  the  interior  of  the 
membraneous  labyrinth.  Dominico  Cotugno,-!- 
though  not  actually  the  discoverer  of  this  liquid, 
yet  took  a more  correct  view  of  it  than  his  pre- 
decessors in  this  branch  of  anatomical  research, 
Valsalva, J Vieussens,§  Cassebohm,||  and  Mor- 
gagni.If  He  in  fact  recognised  in  it  a substance 
fulfilling  some  office  in  the  exercise  of  hearing, 
a view  of  the  matter  which  was  admitted  by 
Haller,  and  put  beyond  doubt  by  Ph.  Fr. 
Meckel,**  and  since  their  time  recognised  by 
all  physiologists. 

The  perilymph  occupies,  in  the  vestibule  and 
semicircular  canals,  all  the  space  not  taken  up 
by  the  membraneous  labyrinth.  The  cochlea 
contains  nothing  but  it ; and  as  all  the  cavi- 

* Comment.  Bonon.  tom.  vii.  Anatomia  Surdi 
Nati.  p.  422. 

t De  Aqueductibus  Anris  Humanae  Anatomica 
Dissertatio,  s.  xxix.-xxxi.  Neapoli,  1760. 

X De  Aure  Humana  Tractatus,  &c.,  cap.  iii.  s.  17, 
p.  79.  Trajecti  ad  Rhenum,  1707. 

$ Traite  Nouveau  de  la  Structure  de  I'oreille,  p. 
75.  Toulouse,  1714. 

II  Tractatus  Quintus  Anatomicus  do  Aure  Hu- 
mana, &c.,  pp.  20-21.  Dc  Labyrintho.  Halas  Magd. 
1735. 

f Epist.  Anatom,  xii.  s.  64,  p.  469.  Venctiis 
1740. 

Dissertatio  Anatomico-Pbysiologica  de  Laby- 
rinthi  Auris  Coutentis,  &c.  Argentorati,  1777,  s.  8. 


ties  of  the  osseous  lubyiinili  cominunicatf 
the  .same  humour  in  each.  ’ 

In  all  fislies, except  thecartilaginouswithfi. 

gills,  the  lahyrinthic  Ciiviiy  is  very  iiniierf 
being  in  many  of  them  open  towards  theVr,  * 
cavity,  or  at  the  most  sei)arated  from  it  oiiK 
a membraneous  partition,  as  in  the  cod;  hi 
the  encephalic  liquid  in  some  of  them  is 
tinct  from  the  jierilymph  whose  function  it , 
perform.  In  the  cartilaginous  fishes  with  i, 
gills,  on  the  contrary,  the  lahyrinthic 
completely  separated  from  the  cranial ; thiir'i 
in  them  we  meet  with  perilymph  distinct  f j 
the  encephalic  liquid,  and  that,  too,  in  p,  | 
large  quantity. 

In  birds  the  perilymph  is  in  much  lessfji 
tity  than  in  the  mammifera,  in  proportion  tt 
size  of  the  membraneous  labyrinth.  In 
tiles  the  quantity  of  perilymph  is  still  less 

Cotugno  and  Meckel  supposed  that  , 
aqueducts  were  a sort  of  diverticula,  or 
ties  which  served  to  let  off  the  superabwKi| 
perilymph,  when  necessary,  during  theac| 
hearing.  This  opinion  is,  however,  now-a-q 
very  much  questioned,  and  several  anaU^ 
Brugnone,  Ribes,  Breschet,  &c.,  refuse  to^ 
aqueducts  the  uses  which  Cotugno  asq^ 
them,  and  consider  them  merely  as  canali, 
tined  for  the  passage  of  bloodvessels.  Alt^ 
they  may  be  insignificant  in  a physiolo* 
point  of  view,  still,  if  the  description  I 
given  of  them  be  correct,  they  must  be  oi 
dered  as  something  more  than  mere  can^ 
the  transmission  of  vessels.  The  consts^ 
the  aqueducts,  moreover,  is  another  argi 
against  their  being  mere  vascular  canals.  , 

Breschet,*  and  in  Hildebrandt’s  Anaton^ 
Weberf  the  same  idea  is  concisely  exp^^ 
explains  the  mode  of  formation  of  the  4 
ducts  by  supposing  that  at  first  the  labyri 
cavity  is  nothing  but  a sac  formed  by  a pd 
gation  of  the  dura  mater  in  the  same  way  | 
tunica  vaginalis  is  of  the  peritoneum  ; Ui| 
development  proceeds,  the  tube  of  com| 
cation  between  the  lahyrinthic  sac  of  thei 
mater  and  general  cavity  of  the  dura  ma| 
gradually  contracted  and  elongated ; and  l| 
ossification  extends,  the  tube  becomest 
rounded  by  osseous  substance,  and  prf 
itself  under  the  appearance  of  an  aqu^ 

“This  view,”  says  Breschet,  “is 
probable,  for  in  many  fishes  the  labyj 
cavity  forms  one  with  that  of  the  erq 
and  if,  in  these  animals,  a prolongation 
walls  of  the  cranium  tended  to  separd 
brain  from  the  ear,  there  would  result  aj 
canal  establishing  a communication  WT 
the  two  cavities,  and  this  canal  wout^ 
nothing  but  an  aqueduct.”  j 

According  to  this  view,  the  lining  merlH 
of  the  lahyrinthic  cavity  may  be  considu"! 
a continuation  of  the  arachnoideal  layeij  : 
dura  mater,  perhaps  of  the  dura  mater  ai|; 

2.  The  membraneous  labyrinth,  (laby 
mcmbi'anaceus.  Fr.  Labyrinthe  tnemhi  • 
Germ.  Das  hdutige  Labyrinth.) — Wilt  • 

Op.  cit. 

t Band  iv.  p.  32. 
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labyrinth  is  containetl  an  extremely 
aiiil  compliaited  membrano  - ner- 
pparatus,  called  vtembnmeous  lah/- 
lirst  properly  described  by  Scarpa.* 
not  extend  into  all  the  compartments 
ijosseous  labyrinth,  but  only  occupies  the 
Me  and  semicircular  canals.  The  coch- 
has  been  said,  contains  in  its  cavity 
but  perilymph. 

vestibular  part  of  the  membraneous 
h,  and  of  that  perhaps  one  of  the 
i only,  is  all  that  is  really  fundamental 
structure  of  an  organ  of  hearing.  In 
'Stacea  and  Cephalopodous  Mollusca  in 
the  organ  of  hearing  exists  in  its  sira- 
'rm,  and  even  in  the  Cyclostomatous 
'here  is  nothing  but  a small  pouch  con- 
la  little  liquid  and  a lapilliform  body, 
h smaller  than  the  cavities  which  con- 
the  membraneous  labyrinth  is  sus- 
as  it  were  in  the  perilymph.  It  does 
<»ear  to  adhere  to  the  walls  of  the  laby- 
ccavity  except  at  tire  points  where  it  re- 
fnervous  filaments. 

component  parts  of  the  membi'aneous 
;th  are: — 

he  common  sinus.  2.  Tlie  membrane- 
ipullae  and  semicircular  tubes.  3.  The 


repre*entation  of  the  left  oueout  lahy- 
‘ "ud  open  to  thnw  the  membraneous  lubyriiuh 
situation.  ( From  Jireschet.) 

'UWtnbraneous  ampulla  of  the  ampiillary  sinus 
* anterior  semicircular  canal ; b.  iiienibranc- 
fnpnll*,  of  the  anipullary  sinus  of  the  external 
•rcnlar  canal ; c.  membraneous  amnullu  of 
iDipnllary  sinus  of  the  posterior  semicircular 

i 'f-  anterior  metnlirancous  semirirciilar  tube; 
-ternal  membraneous  semicircular  tube ; f, 
nor  membraneous  semicircular  lube  ; y,  coiii- 


Dc  auditu  olfactu. 

*v,:  - 


mon  membraneous  tube  resulting  from  the  junction 
of  the  lubes  d and  f ; h.  the  place  where  the  ex- 
ternal membraneous  semicircular  tube  opens  into 
the  common  sinus  ; i i.  common  sinus  filling  a 
great  part  of  the  vestibule  ; k.  a small  mass  of 
calcareous  powder  shining  through  its  walls  ; I 1. 
saccule,  also  containing,  m,  another  mass  of  cal- 
careous powder  ; n a nervous  fasciculus,  furnishing, 
<).  an  expansion  to  the  anterior  membraneous  am- 
pulla ; p.  another  to  the  ampulla  of  the  external 
tube,  and  y.  a third  to  the  common  sinus  ; r.  ner- 
vous fasciculus  to  the  saccule  ; another  fasciculus 
of  nervous  filaments,  not  lettered,  is  seen  going  to 
the  ampulla  of  the  posterior  membraneous  semi- 
circular tube;  s s.  spiral  lamina;  s',  the  termin- 
ation of  the  spiral  lamina  in  the  hamulus;  t.  com- 
mencement of  the  scala  tympani  near  the  fenestra 
rotunda,  which  is  here  no  longer  seen  ; u.  com- 
mencement of  the  scala  vestibiili  ; x.  extremity  of 
the  axis  around  which  the  termination  of  the  spiral 
lamina  turns  \ y y.  a bristle  engaged  in  the  heli- 
cotrema ; «.  place  where  the  summit  of  the  axis 
is  continued  into  the  wall  of  the  osseous  labyrinth  ; 
WWW,  membraneous  portion  of  the  spiral  lamina, 
particularly  broad  in  the  last  turn,  (lettered  uuu 
in  the  figure  instead  oi  w w w')  ; ******  spaces 
between  the  walls  of  the  labyrinthic  cavity  and 
membraneous  labyrinth  occupied  by  the  peri- 
lymph. 


Fig.  8. 


The  left  membraneous  labyrinth  isolated  together  with 
the  nerves.  Mugnijied.  ( From  Breseket. ) 


a.  ampulla  of  the  anterior  semicircular  tube  ; 

b.  ampulla  of  the  horizontal  semicircular  tube  ; 

c.  ampulla  of  the  posterior  semicircular  tube  ; d. 

common  tube ; e.  mass  of  calcareous  particles 
lying  in  the  common  sinus ; f.  the  saccule  con- 
taining also  a mass  of  calcareous  particles ; ft. 
portio  dura  of  the  seventh  pair  ; wi.  nervous  fila- 
ments to  the  ampulla  of  the  anterior  semicircular 
tube  ; H.  filHments  to  the  ampulla  of  the  hori- 
zontal semicircular  tube;  filaments  are  also  seen 
going  to  the  ampulla  of  the  posterior  semicircular 
tube,  not  lettered  ; o.  filaments  to  the  common 
sinus ; q,  filaments  to  the  saccule ; r.  cochlear 
nerve.  i 


The  common  sinus,  membraneous  atnpuUccl 
and  membraneous  .semicircular  tubes. — Thes^ 
constitute  but  one  apparatus  which  is  just  thd 
counterpart  of  the  vestibule,  ampullary  simisesi 
and  semicircular  canals  of  the  osseous  laby^ 
rinth  ; the  .semicircular  tubes  opening  into  tlu 
ampulla'  aud  common  sinus  in  the  same  w;i' 


that  the  semicircular  canals  open  into  the  am- 
pullary  dilatations  and  the  vestibule. 

The  common  sinus  is  an  elongated,  laterally 
compressed  pouch,  and  lies  in  the  posterior 
part  of  the  vestibule.  It  extends  into  the 
upper  horn  to  join  the  ampullae  of  the  superior 
vertical,  and  of  the  horizontal  semicircular 
tubes  ; and  into  the  posterior  and  lower  horn, 
to  join  the  ampulla  of  the  posterior  semicircular 
tube,  and  to  receive  the  tubulus  communis 
and  cylindrical  extremity  of  the  horizontal 
tube,  as  they  emerge  from  tlieir  respective 
canals.  Its  upper  end,  which  is  larger  than 
its  lower,  lies  in  the  hemi-elliptical  cavity,  to 
tlie  bottom  of  which  it  is  fixed  by  nervous 
filaments. 

The  membraneous  tubes  are  only  about  a 
third  part  of  the  calibre  of  the  semicircular 
canals  in  which  they  are  contained.  Like  the 
latter  they  are  distinguished  by  the  epithets, 
superior  vertical,  posterior  vertical,  and  hori- 
zontal. Each  membraneous  semicircular  tube 
opens  at  one  of  its  extremities,  like  its  cor- 
responding osseous  canal,  into  an  oval  dila- 
tation called  ampulla,  which  on  its  part  com- 
municates with  the  common  sinus.  As  the 
vertical  semicircular  canals  unite  at  one  of 
their  extremities  to  form  the  common  canal, 
so  their  corresponding  membraneous  tubes 
also  unite  to  form  a common  tube,  tubulus 
communis,  which  occupies  the  common  canal. 

At  the  place  where  the  nervous  filaments 
enter  tlie  common  sinus,  its  wall  presents  a 
much  more  considerable  thickness  and  consist- 
ence than  elsewhere. 

According  to  Steifensand,*  who  has  ex- 
amined the  structure  of  the  ampullae  very 
carefully,  each  ampulla  presents  a very  much 
arched  surface,  superficies  convexa,  and  op- 
posite to  this  a concave  or  indented  surface, 
superficies  concava  s.  infiexa,  which  receives 
the  nervous  filaments.  Where  the  nprve  enters 
there  is  a transverse  depression,  sulcus  trans- 
versus,  by  which  this  surface  is  divided  into 
two  parts.  This  transverse  depression  on  the 
outside  produces  in  the  interior  a fold  of  the 
membrane  composing  the  wall  of  the  ampulla, 
and  through  which  the  nerve  enters.  This 
fold  forms  a transverse  septum,  septum  trans- 
versum,  which  divides  the  interior  of  the  am- 
pulla into  two  parts ; one  of  which,  the  sinus 
part,  communicates  by  the  osteuni  sinus  with 
the  common  sinus,  and  the  other,  the  tube  part, 
by  the  osteum  tubuli  with  the  membraneous 
tube. 

Saccule,  sacculus  rotundas.  This  is  a round 
membraneous  bag,  smaller  than  the  common 
sinus  in  front  of  which  it  lies  in  the  hemisphe- 
rical depression  of  the  vestibule.  It  is  firmly 
fixed  in  its  place  by  nervous  filaments  which 
■proceed  to  it  through  the  apertures  observed 
in  the  bottom  of  the  hemispherical  depression. 
As  luis  been  mentioned  in  regard  to  the  com- 
mon sinus,  the  wall  of  the  saccule  presents  an 
increase  of  thickness  and  consistence  at  the 
place  where  the  nervous  filaments  enter  it. 

* Miillcr’s  Archiv.  fiiT  Anat.  Physiol,  iind  wis- 
.stiiMhiifil.  Medeciii.  1B35.  Heft.  II.  j>p.  173,  174. 
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Small  in  the  Mammlfera,  the  saccule  i«.  vot,' 
distinct  and  large  in  fishes.  * 

The  common  sinus  and  saccule  adhr- 
each  other,  but  whether  their  cavities 
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municate  has  not  been  determined.  The 


fixed,  as  has  been  said,  to  the  inner  wall  of 


yw 


vestibule,  by  the  nervous  filaments  which  tW 
receive  through  the  apertures  with  which  ^ 


’i 


part  is  perforated.  Towards  the  outer 
they  are  nowhere  in  contact  with  the  b^( 
the  stapes,  the  perilymph  intervening.  1| 
circumstance,  first  distinctly  pointed  outij 
Scarpa,*  and  particularly  insisted  on  by 
schet,  shows  that  it  is  only  by  the  interm 
of  the  perilymph  that  the  movements 
stapes  can  have  any  impression  on  the  nertB^ 
expansions  of  the  membraneous  labyrinth 
The  common  sinus,  ampullae,  semicirctj 
tubes,  and  saccule  are  composed  of  a firm 
parent  membraneous  coat,within  which  is  a 
vous  expansion,  and  outside  which  is  a cell 
vascular  layer,  in  some  places  tinged  black 
brown.  Of  the  nervous  expansion  we  si 
speak  under  the  head  of  the  auditory  nei 
In  the  sheep,  hare,  rabbit,  &c.  the  walls 
the  membraneous  labyrinth  present  patches 


black  pigment,  a circumstance  noticed 


Scarpa,f  Comparetti,!  and  Breschet.§  Bel 
I knew  of  the  observations  of  these  anatomi 
I had  myself  observed  the  fact.  I 
however,  led  to  the  discovery  of  it  by  accid 
but,  being  engaged  in  researches  on  the  pi 
ment  of  the  eye,  and  considering  the  anal 
which  the  organs  of  sense  bear  to  each  o1 
in  their  general  anatomical  structure,  I 
curious  to  know  whether  pigment  did  not  e: 
also  in  the  ear.  Examination  proved  to 
that  it  did ; for  I found,  as  Scarpa  and  Coi 
paretti  had  previously  noticed,  pigment 
posited  in  the  form  of  small  black  spots  in 
membraneous  parts  of  the  labyrinth  in 
ferent  Mammifera.  In  some  I have  fou; 
distinct  cellulo-vascular  layer  of  a black 
brown  colour  forming  the  outer  surface  of 
membraneous  labyrinth.  And,  contr^ 
what  Breschet  asserts,  I have  found  pigm 
in  the  membraneous  labyrinth  of  the  hu 
ear  also.  It  appears,  especially  on  the 
pullae,  under  the  form  of  a slight  but  perft 
distinct  brown  tinge,  similar  to  what  is 
around  the  ciliary  processes  in  the  ey 
Albinos. 

Semicircular  tubes  are  found  in  all  the 
tebrate  animals,  with  the  single  exceptioi 
the  Cyclostomata.  When  they  do  exist  th(! 
are  never  more  nor  less  than  three. 

The  common  sinus,  ampullae,  semicircil^ 
tubes,  and  saccule  contain  a limpid  humcl' 
Suspended  in  this  humour  there  is  found|i 
the  common  sinus  and  also  in  the  saccuU 
small  mass  of  calcareous  powder. 

The  liquid  of  the  membraneous  lubprii^ 


4natomicae  disquisitioncs  dc  Auditu  et  01f>^ 

i.  p.  55. 

Dp.  cit.  8.  iv.  p.  49. 

Dbservat.  Anatom,  dc  aurc  interna  comp#( 
xii.  Praefat. 
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olt/mph  or  vitreous  humour  of  the  ear. 
la  lahyrinthi  membrunucei.  Humor 
auris.  Fr.  Vitrine  auditive.  Germ, 
r des  hdutigen  Labyrinths.  Die 
vchtigkeit  des  Ohres. — Tliis  humour, 
-istinctly  pointed  out  by  Scarpa,  fills 
I all  the  cavities  of  the  membrane- 
ibyrinth, — that  is  to  say,  in  the  human 
ae  common  sinus,  ampullae,  the  semi- 
j tubes,  and  saccule.  Like  Uie  peri- 
, it  is  almost  as  limpid  as  water.  In 
dolymph  there  are,  as  has  been  said, 
found  suspended  calcareous  concre- 
The  endolymph  is  in  birds  as  limpid 
..he  Mammifera;  but  in  reptiles  it  is  in 
more  dense  than  water  and  a little 
It  is  viscid  in  all  fishes,  but  especially 
he  Chondropterygenous,  in  which  it  oAen 
its  itself  in  tlie  form  of  jelly.  It  is  also 
*^'^^:iecidedly  viscid  in  the  Cephalopodous 
Hsca. 

e musses  tf  calcareous  matter  contained 
i the  membraneous  labyrinth. — In  the  ear- 
of  all  animals  which  possess  one,  there 
ound  small  masses  of  a chalky  nature ; 
me  solid,  in  others  pulverulent.  Solid 
retions  are  found  in  the  osseous  fishes, 

! n the  Chondropteiygenous  fishes  with  free 
such  as  the  sturgeon.  The  chalky  mat- 
3>  in  a pulverulent  state  in  Mammifera, 
reptiles,  and  in  Chondropterygenous 
i i with  fixed  gills.  In  the  Batraclnan  rep- 
jand  Cephalopodous  Mollusca,  the  cal- 
lus matter  appears  rather  under  a concrete 

. lese  calcareous  masses  are  best  known  in 
)»us  fishes,  in  which  tliey  are  hard  but 
•e  bodies  of  a determinate  shape.  In 
:.*  animals,  indeed,  they  have  been  erro- 
|?sly  considered  as  analogous  to  tlie  ty ra- 
ce ossicles  of  the  higher  Vertebi-ata.  MM. 
uchet*  and  Iluschkef  have  lately  called 
.-cular  attention  to  the  subject,  and  have 
iribed  masses  of  calcareous  matter  in  the 
I)  )f  reptiles,  birds,  and  Mammifera.  Scarpa 
Comparetti  had  observed  them  in  the 
ear,  without,  however,  detecting  their 
ure.  I3ut  they  had  been  unequivocally 
teed  before  by  De  Blainville ; J and  pre- 
waly  to  the  first  publication  of  Breschet’s 
t^'Crs  on  the  ear  in  the  Annales  des  Sciences 
' '.urelles,  I had  also  studied  them  throughout 
animal  series. 

‘•Jieschet  has  proposed  for  the  solid  masses 
I'  name  of  otolithi,  from  ou?,  auris,  and  A»0o?, 
•'W;  and  for  the  pulverulent  ones  that  of 
from  ovf,  and  pulvis.  Otoconia 
* translated  into  German  by  Lincke  § 
Iluschke  calls  the  pulverulent  matter 
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ear-crystals,  Ohrkrustalle.  Krause,  ear-chalk, 
Ohrkalk. 

In  the  ear  of  man  and  the  Mammifera  in 
general  there  are  two  masses  of  calcareous 
matter;  one  in  the  common  sinus  and  the 
other  in  the  saccule.  According  to  Iluschke 
and  Barruel  they  are  composed  of  mucus, 
carbonate  and  phosphate  of  lime,  and  some 
animal  matter.  They  are  said  to  be  more  dis- 
tinct in  the  foetus  than  in  the  adult.  From  my 
own  observations  I should  say  that  tliey  exist 
in  the  human  adult  as  distinctly  as  in  the  foetus. 
Concretions  are  never  found  in  the  ampullar  or 
semicircular  canals,  either  in  man  or  any  of 
the  lower  animals. 

Examined  in  man  and  the  Mammifera  the 
concretions  are  suspended  in  the  endolymph, 
and  correspond  to  the  points  of  the  common 
sinus  and  saccule  where  the  nervous  filaments 
are  implanted. 

The  grains  composing  the  calcareous  mass 
are  held  together  by  a soft  mucous  tissue. 

Huschke  describes  the  grains  as  crystalline, 
small  six-sided  columns,  pointed  at  the  ends 
with  three  surfaces.  They  appear  to  me,  under 
the  microscope,  to  have  an  oval  form,  more  or 
less  elongated,  in  man  and  the  mammifera, 
passing  into  a spindle  shape  in  birds  and  rep- 
tiles, and,  though  transparent,  they  do  not  pre- 
sent any  very  decided  crystalline  form.  The 
particles  of  chalk  examined  through  the  micro- 
scope have  a somewhat  similai-  appearance,  but 
much  smaller.  The  grains  of  the  ear  are  oi 
different  sizes.  Of  a mass  which  I removed 
from  the  ear  of  a middle-aged  man,  the  greatest 
number  had  their  longest  diameter  equal  to  that 
of  the  globules  of  the  human  blood,  that  is. 
about  the  three-thousandth  part  of  an  inch. 

There  is  found  in  the  cochlea  of  birds  a mas5 
of  calcareous  matter.  Breschet  says  he  ha: 
found,  in  cochleae  of  the  human  foetus,  whicl 
had  been  dried  but  not  macerated,  small  masse: 
of  cretaceous  matter  deposited  near  the  summi 
of  the  cochlea;  and  Huschke*  once  found,  i: 
the  fluid,  of  the  cochlea  of  a child,  a collectioi 
of  microscopical  crystals. 

Cruveilhier*  asks,  do  the  small  masses  c 
cretaceous  matter,  found  in  the  ear  of  man  ani 
the  mammifera,  fulfil  the  same  function  as  th 
stones  in  the  ear  of  fishes  ? or  must  tliey  b 
considered  as  a remains  only  of  a part  impon 
ant  in  other  animals  ? Breschet  says,  “ th 
otolithes  and  otoconies  have,  for  their  use,  t 
communicate  to  the  nervous  extremities  a moi 
vivid  and  energetic  impression  than  a simp’ 
liquid  like  the  endolymph  could  do;  for  tl 
vibrations  of  a solid  body  are  much  more  sei 
sible  for  their  force  and  degree  of  intensity  th? 
those  of  a liquid  body.”  However  this  may  b 
it  appears  that  the  development  of  these  coi 
cretions  coincides,  in  some  degree,  with  tl 
medium  inhabited  by  the  animal ; thus,  th< 
are  stony  in  most  animals  living  in  water,  af 
pulverulent  in  such  as  exist  in  air. 

The  auditory  or  acoustic  nerve. — Nervus  a 

* Loc.  cit. 

t Anatomic  descriptive,  tome  iii.  p.  524. 


tlitorius  s.  (icustii  m. — Fr.  Ncr/'duditiJ'ou  acous- 
tique.- — Germ.  Dei'  Gehornerv. — Tlie  inleriial 
auditory  meatus  of  tlie  temporal  l)oiie  a))pears 
to  end  in  a cul-de-sac  ; but,  examined  more 
closely,  the  bottom  is  found  divided  into  two 
unequal-sized  depressions,  an  upper  and  a 
lower,  by  a crest,  which  extends  backwards 
from  the  anterior  and  outer  wall  of  the  meatus. 
The  upper  depression,  which  is  the  smaller,  is 
subdivided  into  two,  an  anterior  and  a posterior, 
by  a small  vertical  pillar.  The  anterior  leads 
into  the  aqueduct  of  Fallopius,  and  gives  pas- 
sage to  the  facial  nerve.  The  posterior  is  almost 
funnel-shaped,  and  presents  two  or  three  pretty 
large  apertures,  and  several  smaller  and  less 
distinct  ones.  These  are  the  mouths  of  small 
canals  which  lead  into  the  vestibule,  and  their 
terminating  orifices  produce  that  sieve-like  ap- 
pearance in  the  pyramidal  elevation  between 
the  hemi-elliptical  and  hemispherical  depres- 
sions, and  which  extends  towards  the  ampullary 
iilatations  in  the  superior  horn  of  the  vestibule. 

The  lower  and  larger  depression  presents  two 
subdivisions.  The  anterior  and  larger  corres- 
ponds to  the  base  of  the  axis  of  the  cochlea ; 
,t  presents  a spiral  gi’oove  or  tract — tructus  spi- 
mlis J'oraminuLentus,  answering  to  the  turns  of 
the  cochlea,  and  perforated  like  a sieve  by  nu- 
merous apertures,  which  diminish  in  size  towards 
the  centre,  where  there  is  one  opening  larger 
than  the  rest.  The  posterior  subdivision  of  the 
lower  depression  is  a small  superficial  fossa, 
aerforated  by  two  or  three  larger,  and  a great 
number  of  smaller  apertures,  which  open  into 
he  hemispherical  depression  of  the  vestibule, 
aroducing  the  sieve-like  spot  already  mentioned 
IS  existing  there.  Below  this  superficial  fossa 
here  is  a pretty  large  hole,  leading  into  a 
tanal  in  the  posterior  wall  of  the  vestibule, 
vhich  opens  by  several  small  orifices,  forming 
he  sieve-like  spot  within  the  mouth  of  the 
impullary  dilatation  of  the  lower  extremity  of 
be  posterior  vertical  semicircular  canal. 

The  different  minute  apertures  we  have  de- 
scribed give  passage  to  the  fibrils  of  the  audi- 
ory  nerve. 

The  internal  auditory  meatus  is  lined  by 
lura  mater. 

The  facial  nerve  enters  the  internal  auditory 
neatus  along  with  the  auditoiy  nerve.  At  the 
lottom  of  the  meatus  there  is  a communication 
letween  the  two  nerves,  which  was  first  pointed 
lut  by  Mr.  Swan.  Separating  from  the  audi- 
ory  nerve,  the  facial  leaves  the  internal  meatus, 
>y  entering  the  aqueduct  of  Fallopius. 

From  its  origin  to  about  where  it  enters  the 
nternal  auditory  meatus,  the  auditory  nerve 
iresents  most  distinctly  the  delicate-walled 
ubular  structure  of  brain.  Within  the  mea- 
^s  it  assumes  the  ordinary  thick-walled  cylin- 
Jrical  tubular  structure  of  nerves;  a circum- 
itance  overlooked  by  Ehrenberg,  when  he  ad- 
duced, as  a peculiarity  of  the  special  nerves  of 
jense,  that  they  presented  throughout  their 
ourse  the  so-called  varicose  tubular  structure. 

. The  auditory  nerve  divides  into  two  branches 
J^-an  anterior,  or  cochlear ; and  a posterior,  or 
estibular  branch, — which  externally  remain 


united  together  as  far  as  the 


meatus. 


u'u  r ■ '‘’t  bottom  of  j 

1 he  former  is  winter,  and  has  it*;  j 


merits  more  compactly  bouml  together  than  ili»1fl 
latter.  Examined  under  the  microscoiie,  ihj! 
cylindrical  tubules  of  the  cochlear  nerve  ai 


nerve  an.- 

peared  to  me  to  be  larger  than  those  of  tiL 
vestibular,  and  to  contain,  or  at  least  to  give  ou 
a greater  ([uantity  of  nervous  medulla.  ^ 

The  anterior  branch,  or  cochlear  nerve, 
vus  coclileiE,  is  something  like  a flat  tape  rolj(j 
on  itself  longways.  It  proceeds  forwards 
that  depression  at  tlie  bottom  of  the  intend 
auditory  meatus,  already  described  as  cm 
ponding  to  the  base  of  the  axis.  Here  it  resolii 
itself  into  a number  of  fine  filaments,  wli_ 
enter  the  apertures  in  the  spiral  tract  of  hol^< 
Traversing  the  small  bony  canals  leading  fi^ 
those  apertures  into  the  substance  of  the 
they  enter  the  bony  spiral  lamina  accordin 
their  turn  comes,  by  bending  nearly  at  a 
angle,  and  spread  out  upon  it.  The  first 
ments  given  off  are  the  largest,  the  rest  grad'  ' 
diminish  m size. 

The  first  turn  of  the  spiral  lamina  is  supplij 
by  those  which  enter  the  first  turn  of  the  spi* 
tract  of  holes ; the  second  turn  receives 
filaments  which  traverse  the  bony  canals, 
which  the  fine  apertures  of  the  second  tuniJ 
the  spiral  tract  lead;  and  the  last  half  turn 
supplied  by  that  large  bundle  of  filaments 
minating  the  nerve,  and  which,  entering 
axis  by  the  large  opening  in  the  centre  of 
spiral  tract,  emerges  at  its  summit. 

The  vestibular  nerve,  nervus  vestibidi,  whi 
presents  a small  gangliform  enlargement, 
vides  into  three  branches.  The  upper 
which  is  the  largest,  lies  in  the  depression 
hind  the  entrance  to  the  aqueduct  of  Fallopia 
Its  filaments  having  penetrated  the  vestibu 
by  the  small  apertures  of  the  canals  air 
mentioned  in  the  pyramidal  elevation,  arrai 
themselves  into  three  fasciculi;  of  which  one 
distributed  to  the  common  sinus,  and  the  oi 
two  to  the  ampulte  belonging  to  the  super! 
vertical  and  to  the  horizontal  semicircular  tu' 

The  fibrils  of  the  next  branch  enter  the 
tibule  by  the  apertures  at  the  bottom  of  t 
hemispherical  depression,  and  terminate  in 
saccule. 

The  third,  or  lowest  branch,  which  is 
smallest,  enters  that  canal  described  in  the 
terior  wall  of  the  vestibule,  and  w'hich  o 
by  a sieve-like  spot  within  the  ampullary  di 
tation  of  the  posterior  semicircular  canal, 
fibrils  are  distributed  to  the  ampulla  of 
posterior  semicircular  tube.  t 

Such  is  the  description  of  the  divisions  [ 
the  auditory  nerve  as  given  by  most  authofi 
and  as  it  has  appeared  to  me  in  the  examir|(i 
tioiis  I have  made.  Krause  and  Breschet,  hoH 
ever,  describe  the  mode  of  division  differen^ 
The  former  says  the  nerve  of  the  saccule  conif 
off  from  the  cochlear  nerve ; the  latter,  that  t|j 
cochlear  nerve  (which  he  calls  the  jX)ster(f 
fasciculus  of  the  auditory  nerve)  gives  off 
the  saccular  nerve  and  the  filaments  to  the 
terior  ampulla.  I have  not  at  present  an  op 
tunity  to  repeat  my  examination  of  the 
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me  to  say  positively  which  description 
, <t  correct.* 

H rvous  fibrils  of  the  cochlea,  according 
.let,  traverse  the  osseous  zone  of  the 
,nina  under  the  form  of  cylindrical 
(which,  in  the  middle  zcme,  become 
anastomose  by  loops.  These  loops 
ningled  with  small  osseous  particles, 
outer  margin  of  the  middle  zone,  the 
ua  leaves  the  nervous  filaments,  and 
'iTO  the  framework  of  the  membraneous 
1st  small  globules  are  seen  irregularly 


ited  around  the  convexity  of  the  loops 
Jtlijl  ; filaments  form  by  their  anastomoses. 
11^1  however,  is  not  so  unequivocally  dis- 
■Mi  iireschet  pretends.  What  I have  been 
je  in  regard  to  the  termination  of  tlie 
a the  spiral  lamina,  is  simply  this : — 
dar  structure  of  the  nervous  filaments 
imong  grains  of  nervous  matter  ar- 
fnnto  a sort  of  expansion.  There  is 
;that  can  be  called  a termination  in 
’‘Mueller  thinks  the  nervous  fibrils  do 
> loops  in  the  bird’s  cochlea.  “ But,” 
eller,  “ it  is  of  no  consequence,  in  the 
'State  of  the  physiology  of  the  nerves, 
the  nerves  of  sensation  form  at  their 
ions  loops  or  not.” 

•anusf  found  a papillary  termination 
ervous  filaments,  not  only  in  the  retina, 
in  the  nervous  expansions  of  the  ear 
ie.  The  papillae  of  the  auditory  nerve 
on  the  spiral  lamina  of  the  cochlea  in 
mice.  I’he  osseous  part  is  entirely 
with  filamentous  papillae,  lying  close 
. Gottsche  also  found  the  ends  of  the 
)f  the  cochlea  in  hares  and  rabbits  club- 
In  the  hare,  the  nervous  cylinders  ter- 
lin  an  oval  knob. 

ollowing  figures  from  Breschet  illustrate 
vs  of  the  mode  of  termination  of  the 
filaments  of  the  cochlea. 

Fig.  9. 


'f^^hlear  ntrve  entirely  isolated.  ( Magnified. ) 

^ '»  “•  traak  of  the  nerve  ; b,  h,  b.  its  filiTmcnti 
, J OMeoos  zone  of  the  spiral  lamina  ; c,  c,  c.  th« 
•'  Osmoses  in  the  middle  zone. 

n the  sheep  I have  found  the  division  of  lh( 
>ry  nerve  corresponding  to  the  first  descripiioi 
above. 

Wtrage,  &c.  Isten  Randes  2tes  Heft.  Ncui 
rsnehnnRen  ncher  die  organischen  Klementi 
iiertachca  Koerper,  p.  56.  Bremen,  1835. 


Fig.  10. 


A,  a small  piece  of  the  spiral  lamina,  natural  size, 
as  seen  from  the  surface  corresponding  to  the  scala 
vestibxdi, 

B,  the  same  part  considerably  magnified  to  show 

the  globidar  structure  (? ) of  the  nerves  and  the  mode  i 
in  which  the  neurilemma  leaves  them  at  the  place 
where  they  form  their  anastomoses.  "i 

!i 

a.  Portion  of  the  trunk  of  the  cochlear  nerve  ; 

6.  fasciculi  lodged  in  the  osseous  zone  of  the  cochlea ; 
c,  c.  anastomoses  in  the  middle  zone  ; d,  d,  d.  the  ; 
neurilemma  leaving  the  nervous  loops,  interlacing 
and  forming  the  basis  of  the  membraneous  zone. 

As  to  the  mode  in  which  the  nervous  fila- 
ments enter  and  terminate  in  the  membraneous 
labyrinth.  The  nervous  filaments,  according 
to  Scarpa,  before  penetrating  the  vestibule  of  ' 
the  small  bony  canals,  lay  aside  their  thicker  ' 
sheath,  and  become  softer  and  whiter.  The  ' 
filaments  expand  on  the  parts  for  which  they  ' 
are  destined,  appear  to  form  a network,  and, 
having  penetrated  into  the  interior,  are  resolved  ' 
into  a nervous  pulp  which  lines  the  inner  sur- 
face. Scarpa  compares  this  nervous  expansion 
in  the  saccule  to  the  retina. 

According  to  Breschet’s  account,  the  nervous  ' 
filaments,  in  penetrating  into  the  interior  of  the 
different  membraneous  pouches,  are  accompa-  ^ 
nied  by  a sheath  furnished  by  the  pouch  itself, 
which  is  folded  inwards,  and  accompanies  them 
until  these  filaments  spread  themselves  out. 
Hence  it  is  that,  at  the  entrance  of  the  nerves, 
the  walls  of  the  pouch  are  always  thicker,  and 
form  a more  or  less  considerable  projection  in 
the  interior.  This  prominence  is  slight  in  the 
saccule  and  common  sinus,  but  very  well 
marked  in  the  interior  of  the  ampullse,  where  it 
forms  a sort  of  incomplete  septum  across ; a 
structure  which  is  small  in  man  and  the  mam- 
mifera,  but  very  much  developed  in  birds  and 
the  higher  reptiles.  ! 

At  those  prominences  the  nervous  filaments, 
says  Breschet,  present  anastomosing  loops,  and 
the  neurilemma  leaving  them  to  be  incorporated  ' 
with  vessels,  and  thus  to  form  the  framework  ‘ 
of  the  membraneous  labyrinth,  the  nervous 
globules  come  into  immediate  contact  with  the 
mass  of  calcareous  matter. 

What  I have  said  of  Breschet’s  account  of 


‘ the  terminations  of  the  cochlear  nerve  is  also 
^ applicable  here.  The  filaments  of  the  nerves 
‘ of  the  common  sinus  and  saccule  expand  in  a 
' fan-like  manner  on  their  walls,  and  having  pe- 
‘ netrated  them,  are  resolved  into  a nervous  layer 
' like  the  retina,  situated  on  the  inner  surface  of 
^ the  walls  of  those  cavities.  This  nervous  layer 
I is,  in  the  human  ear,  pervaded  by  extremely 
minute  transparent  fibres.  In  the  rabbit  I have 
s distinctly  seen,  with  a doublet  magnifying  1.50 
[ diameters,  a fibrous  or  tubular  structure  similar 
I to  that  of  the  retina  first  discovered  by  Ehren- 
® berg. 

^ As  regards  the  entrance  of  the  nerves  of  the 
I;  ampullae,  Steifensand*  gives  a similar  but  more 
detailed  account  than  Breschet.  He  says,  the 
nerve,  after  having  embraced  in  a forked  man- 
1'  ner  about  a third  of  the  circumference  of  the 
f ampulla,  enters  the  wall  of  it. 

^ Resolving  itself  now  into  infinitely  fine  fila- 
’ ments,  the  nerve  penetrates  the  septum  which 
^ lies  quite  close  to  the  opening  in  the  common 
sinus,  and  which  resembles  a semilunar  emi- 
^ nence  projecting  into  the  interior.  It  now 
F covers  the  surface  of  the  septum  and  a circum- 
'*  scribed  portion  of  the  adjacent  inner  surface  of 
tlie  wall  of  the  ampulla  with  an  extremely  deli- 
cate  nervous  pulp.  The  two  ends  of  the  serai- 
lunar  septum,  gradually  flattening  and  spread- 

^ Fit;.  11. 
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*1  Common  shuts,  together  with  the  ampullee  and  semi~ 

' circular  tubes,  and  the  entrance  of  the  nerves  into 
’ them.  ( From  Steifensand. ) 
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1 Fig.  12. 
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. The  ampdlce  of  the  superior  and  horizontal  semi- 
circular tubes,  with  a part  of  the  common  sinus.  The 
fan-like  expansion  of  the  nervous  fibrils  on  the  latter 
, E is  seen,  and  also  the  fork-like  expansion  of  the  nerves 
( on  the  outer  surface  of  the  amptdlee.  Magnified. 
( From  Steifensand.) 

* Muller's  Archiv.  fur  Anatomie,  Physiologic, 
^ und  wisscnschaftlichc  Mcdccin,  1835.  Heft.  ii. 
8.  174  and  184. 


ing  out,  lose  themselves  in  the  wall  of  ihn 
pulla. 


Fig.  13. 


Fig.  14. 


Fig.  IJ 


The 


Fig.  244,  (from  Steifensand.) 
opened  in  order  to  exhibit  the  septum. 

Fig.  2^^,  (from  Steifensand.)  The  fork 
mination  of  the  nerve  of  the  ampulla  and  the  i 
septum,  having  the  appearance  of  ‘pure 
stance. 

Fig.  246,  ( also  from  Steifensand. ) The  i 
sion  of  the  nervous  pulp  over  the  septum. 
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Bloodvessels  of  the  labyrinth. — The 
cipal  artery  of  the  labyrinth  is  the 
auditiva  interior.  It  is  a branch  of  tlie 
lar.  It  enters  the  internal  auditory  ti 
along  with  the  nerve  of  the  seventh  pair, 
at  the  bottom  of  it  divides  into  two  b 
the  cochlear  and  vestibular  arteries, 
enter  the  labyrinth  with  the  corres 
nervous  filaments. 

The  cochlear  artery,  arteria  cochlets, 
into  a number  of  branches  which  enter 
cochlea  by  the  spiral  tract  of  holes;  one  in 
ticular,  arteria  centralis  modioli,  passes  thit 
the  central  canal  of  the  axis  as  far  as  the 
of  the  cochlea. 

The  vessels  of  the  walls  of  the  cochleai  . 
more  numerous  in  the  scala  vestibuli  tljal 
the  scala  tyrapani.  The  arterial  branched  in 
the  spiral  lamina  anastomose  with  each^j 
at  the  outer  margin  of  the  osseous  zone.  ^1 
the  convexity  of  the  anastomotic  arches  n| 
rous  small  arteries  arise  and  run  parallel 
as  the  outer  margin  of  die  middle  zone, 
they  again  anastomose,  forming  loops  infill 
smaller,  from  the  convexity  of  which  capi 
vessels  run.  These  capillary  vessels  teri 
in  a sinus  of  a venous  nature,  lodged  ii| 
substance  of  the  outer  margin  of  the  ^ 
lamina.  ; 

The  vestibular  artery,  arteria  vestibuli, \ 
plies  the  vestibule  and  semicircular  can: 
gether  with  their  contents,  the  saccule,  con|i 
sinus,  ampullae,  and  semicircular  tub 
sends  a branch  along  the  surface  of  the  $ 
lamina  corresponding  to  tlie  vestibular  j 
The  stylo-mastoid  artery,  a branch  of  the  4 
rior  auricular,  sends  a twig  to  tlie  exj 
semicircular  canal.  Tlie  occipital  arteri^i 
frequently  sends  twigs  to  tlie  labyrinth. 

The  bloodvessels  form  a beautiful  plexi| 
the  ampullae,  and  considerable  trunks  run  ; 
the  whole  lengtli  of  the  semicircular  tubes,j(j 
ported  on  their  surface  by  a delicate  ce| 
tissue,  which  forms  the  vehicle  for  the  pa| 
of  the  small  lateral  branches  given  off  tj 
walls  of  tlie  tubes.  . 
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uch  is  known  of  the  veins  of  the  laby- 
’he  internal  auditory  artery  is  accom- 
y a corresponding  vein  which  carries 
blood  from  the  labyrinth,  and  empties 
he  superior  petrosal  sinus.  Another 
5 ^^'eber,•  goes  perhaps  from  the  laby- 
jugh  a small  opening  in  the  cleft  of 
duct,  and  empties  itself  into  the  trans- 
us. 

; veins  of  the  cochlea,  some,  according 
net,  accompany  their  arteries ; others 
sinus,  lodged  in  the  substance  of  the 
*rgin  of  the  spiral  lamina.  Near  the 
the  cochlea,  this  sinus  communicates 
veins  of  the  vestibule, 
rog  is  known  of  tlie  absorbents  of  the 

Fig.  16. 


• on  of  the  cochlea  parallel  to  its  axis,  showing 
•stion  of  the  vessels  in  its  interior.  It  is  the 
are  delineated,  but  their  distrihutmi  is 
'7  same  as  that  of  the  arteries.  Magnified, 
irreschet.) 

i ^ eins  accompanyiag  the  trunk  of  the  coch- 
■'e,  and  penetrating  the  nervous  branches 
e spiral  lamina  ; h.  first  anastomoses  at  the 
' of  the  osseous  zone  ; c,  c.  second  anasto- 
! the  periphery  of  the  middle  zone ; d.  last 
res,  which  are  almost  parallel,  occupying 
i^braneous  zone  ; e,  e,  e,  venous  sinus  in 
I'heral  margin  of  the  membraneous  zone. 

CESSORY  PARTS  OF  THE  APPARATUS 
OF  HEARI.VG. 

■lese  parts,  the  auricle  collects  the  so- 
' undulations,  and  the  auditory  passage 
s them  to  the  middle  ear  or  tympanum, 
bey  are  modified  and  transmitted  to  the 
e part  of  the  apparatus,  the  ear-bulb. 
Tipanum  is  found  in  reptiles,  birds,  and 
film,  a perfect  external  ear  only  in  the 
^ifera.  The  lip-like  folds  of  skin  before 
ifnbrana  tympani,  in  some  birds  and  rep- 
'*wy,  however,  be  considered  rudiments 
«ktemal  ear.  Among  the  Mammifera, 
'acea  have  no  auricle,  and  only  a very 
:ted  auditory  passage. 

»as  said  that  the  tympanum  exists  in  a 
number  of  animals  than  the  cochlea, 
efers  to  a discovery  made  by  VVeber,-f- 
prolongation  of  the  swimming-blad- 

Hfldebrandi’s  Anatomic. 

«t  auditu  Horoinis  ct  animalium. 


der  in  the  herring,  in  the  cyprinoid  fishes, 
in  silurus  glanis,  and  in  several  species  of 
cobitis,  has  a connexion  with  the  membraneous 
labyrinth  in  the  same  manner  that  the  yjrolon- 
gation  of  the  mucous  membrane  of  the  throat, 
forming  essentially  the  tympanum  and  Eusta- 
chian tube,  is  extended  to  the  surface  of  the 
labyrinth ; and  moreover,  that  in  all  those 
fishes,  with  the  exception  of  the  herring,  there 
exist  bones  analogous  to  the  tympanic  ossicles 
in  the  higher  animals. 

1.  The  middle  ear,  or  tympanum,  and  its  ap- 
pendages. 

The  cavity  of  the  typanum,  cavitus  tympani; 
Fr.  caisse  du  tympan  ou  du  tambour;  Germ,  die 
Trommelhohle  oder  Taukenhohle. — The  cavity 
of  the  tympanum  is  a space  lying  at  the  peri- 
pheral surface  of  the  ear-bulb,  and  measuring 
from  above  downwards  as  well  as  from  before 
backwards  about  four-tenths  of  an  inch,  and 
from  without  inwards  about  three-twentieths  of 
an  inch.  It  is  bounded  internally  by  the  outer 
wall  of  the  osseous  labyrinth ; externally  by  a 
vibratile  membrane,  the  membrana  tympani, 
and  that  portion  of  the  temporal  bone  into 
.which  it  is  framed.  Anteriorly  a canal,  the 
I Eustachian  tube,  leads  from  it  into  the  throat; 
and  posteriorly  and  superiorly  it  communicates 
with  the  mastoid  cells. 

The  cavity  of  the  tympanum  is  traversed  by 
a chain  of  small  bones,  extending  from  the 
membrana  tympani  to  the  vestibular  fenestra, 
and  is  lined  by  a very  delicate  membrane  of  a 
fibro-mucous  character,  which  is  prolonged  into 
all  its  sinuosities  and  dependent  cavities.  This 
membrane  is  moreover  reflected  on  the  parts 
which  traverse  the  cavity,  and  envelopes  them. 
The  lining  membrane  of  the  tympanum  is  con- 
tinuous through  the  medium  of  that  of  the 
Eustachian  tube,  with  the  mucous  membrane 
of  the  throat. 

A condition  essential  to  the  due  performance 
of  the  function  of  the  tympanum  is  that  the 
external  air  have  free  access  to  its  cavity. 

Examined  on  the  dry  bone,  the  inner  wall 
of  the  tympanum  presents  a considerable  emi- 
nence; behind  and  below  which  is  an  opening 
somewhat  of  a triangular  form,  and  in  a fossa 
above  it  another  opening,  about  twice  the  size 
of  the  preceding,  and  of  an  ovoid  shape.  From 
the  description  which  has  been  already  given 
of  the  osseous  labyrinth,  it  will  be  immediately 
perceived  that  the  eminence  in  question,  called 
the  promontory,  is  that  which  the  commence- 
ment of  the  cochlea  forms ; that  the  opening 
below  and  behind  it  is  the  fenestra  rotunda  or 
cochlear  fenestra,  and  the  opening  above  it  the 
fenestra  ovalis  or  vestibular  fenestra. 

The  surface  of  the  promontory  is  marked  by 
a groove  ; sometimes  instead  of  a groove  there 
is  a catial.  This  groove  is  continuous  below 
with  a canal,  several  lines  in  length,  which 
opens  in  that  depression  in  the  partition  be- 
twixt the  lower  orifice  of  the  carotid  canal  and 
the  foramen  laceruin  posterius.  Above,  in  front 
of  the  vestibular  fenestra,  the  groove  again  runs 
into  a canal  which  proceeds  forwards  and  ui> 
wards  between  the  canal  for  the  internal  musck 
of  the  malleus  and  the  commencement  of  the 


aqueduct  of  Fallopius,  and  opens  on  the  upper 
surface  of  the  petrous  portion  of  the  temporal 
bone  outside  and  in  front  of  the  hiatus  of  Fal- 
lopius. This  canal,  first  accurately  described 
by  Arnold,*  and  called  by  him  the  tympanic 
canal,  cunuLis  tympanicus,  is  traversed  by  the 
nerve  of  Jacobson,  which  establishes  a com- 
munication betwixt  the  glosso-pharyngeal  and 
the  otic  ganglion.  Besides  this  groove  there 
are  several  others  corresponding  to  the  branches 
of  the  tympanic  plexus  of  nerves. 

The  opening  below  and  behind  the  promon- 
tory, the  fenestra  rotunda  or  cochlear  fenestra^ 
leads,  by  a short  infundibuliform  canal  directed 
obliquely  inwards,  into  the  lower  or  tympanic 
scala  of  the  cochlea.  Looking  into  this  very 
short  canal  sideways,  a groove  is  remarked  en- 
circling the  margin  of  its  inner  orifice.  This 
groove  receives  the  circumference  of  the  secon- 
dary membrane  of  the  tympanum. 

The  opening  above  the  promontory,  the  fe- 
nestra ovalis  or  vestibular  fenestra,  has  already 
been  described  in  speaking  of  the  vestibule. 
All  that  we  have  to  add  here  is  that  it  is  sur- 
rounded externally  close  to  its  edge  by  a small 
channel  or  groove. 

Above  the  vestibular  fenestra  and  running  in 
much  the  same  direction  as  its  long  diameter 
is  a round  elongated  ridge,  within  which  is  the 
aqueduct  of  Fallopius.  Below  this  ridge  and 
behind  the  vestibular  fenestra  is  a small  mam- 
millary or  pyramidal  eminence,  called  the  pyra- 
mid, eminentia  papillaris  s.  protuberantia  py- 
rumidalis.  The  apex  of  the  pyramid,  directed 
forwards  and  a little  outwards,  presents  an 
opening  leading  into  a canal,  which  extends 
backwards  and  downwards,  then  becoming 
vertical  lies  in  front  of  the  lower  part  of  the 
aqueduct  of  Fallopius.  In  the  thin  lamina  of 
bone  which  separates  the  two  canals  there  is 
an  aperture.  The  muscle  of  the  stapes  is 
lodged  in  the  canal,  and  its  tendon  issues  by 
the  aperture  in  the  apex,  of  the  pyramid. 
About  one-sixth  of  an  inch  behind  the  pyra- 
mid and  close  to  the  groove  for  the  insertion  of 
the  circumference  of  the  membrana  tympani 
is  the  opening  by  which  the  chorda  tympani, 
accompanied  by  an  artery,  enters  the  tym- 


panum. 

In  front  and  a little  above  the  vestibular 


schrift  fur  die  Physiologie,  B.  iv.  Heft  2,  No.  xxi. 
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a thin  lamina  of  bone,  the  continu^S 
that  forming  the  tubular  projection. 


Fig.  17. 
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The  inner  wall  of  the  tympanum.  | 


a.  Promontory  j 6.  vestibular  fenestra;  ic 
lear  fenestra;  d.  pyramid;  e.  eminence  if j 
aqueduct  of  Fallopius  ; f.  cochleariform 
and  half  canal  for  the  internal  muscle  of  tl!^ 
leus. 


fenestra,  and  on  the  anterior  extremity  of  the 
prominence  of  the  aqueduct  of  Fallopius,  is  a 
tubular  projection  with  a wide  open  mouth 
directed  outwards.  This  tubular  projection, 
which  is  generally  found  incomplete  in  the 
dry  bone,  in  consequence  of  being  composed 
of  a very  thin  brittle  substance,  is  what  has 
been  called  the  cochleariform  process.  It  is 
the  continuation,  bent  at  nearly  a right  angle 
outwards,  of  the  canal  or  half  canal,  about  half 
an  inch  in  length,  and  destined  for  the  recep- 
tion of  the  internal  muscle  of  the  malleus, 
which  lies  above  the  osseous  part  of  the  Eusta- 
chian tube,  and  is  separated  from  it  merely  by 


The  outer  wall  of  the  tympanum  is 
by  the  membrana  tympani  and  the  inne 
tremity  of  the  osseous  part  of  the  exter 
ditory  passage,  in  which  the  membrana  1 
is  fmmed. 

Osseous  portion  of  the  auditory  pc 
This  leads  from  the  outside  of  the 
bone.  In  front  of  it  lies  the  glenoid 
and  behind  it  is  the  mastoid  process, 
about  three-quarters  of  an  inch  long, 
course  is  from  without  inwards  and 
behind  forwards,  at  first  a little  upwar 
then  downwards.  It  is  wider  at  either 
mity  than  in  its  middle.  A cross 
the  passage  presents  an  elliptical  orific 
long  diameter  of  which  is  directed  from  ‘ 
forwards  and  from  below  upwards.  Its( 
mities  are  cut  obliquely  in  such  a way 
ternally  the  anterior  wall  exceeds  the  pc 
whereas  at  the  outer  orifice  the  posterior 
exceeds  the  anterior  in  length. 

The  margin  of  the  outer  orifice  is  ror 
irregular  to  give  attachment  to  the  cartila 
portion  of  the  passage  and  to  the  auricle, 
within  the  inner  orifice  the  osseous  aud 
passage  is  grooved  all  round  except  at  its  \ 
part.  This  groove  is  for  the  reception  o 
circumference  of  the  membrana  tympani. 

In  the  foetus  the  osseous  portion  of  the  i I 
tory  passage  is  a mere  ring  of  bone,  the 
panic  ring,  incomplete  at  the  upper  part 
the  groove  in  the  adult  is  wanting.  The 
panic  ring  serves  as  a frame  for  the  mem 
tynipani.  On  the  inner  surface  of  the  su[j| 
extremity  of  the  anterior  crus  of  this  incon 
ring  of  bone  there  is  a broad  superficial  gr 
into  which  the  processus  gracilis  of  the  mt 
is  received.  _ 

By-and-bye  the  tympanic  ring  is  uniU^ 
the  temporal  bone,  and  in  process  of  tire  > 


* Ueber  den  Canalis  lympanicus  und  mastoideus, 
in  Tiedenaann’s,  Trcviranus,  und  Gmelin’s  Zeit- 


part  outside  the  groove  grows  outw^ds  so 
form  that  plate  of  bone,  thick  behind,  di  t 
front,  rolled  together  in  the  form  of  an  in 
plete  tube,  which  in  the  adult  compos^ 
lower,  the  anterior,  and  the  posterior  waj 
the  osseous  auditory  nassace 


1 ^ 


ympanic  ring  lies  immediately  beliind 
oid  cavity  of  the  temporal  bone,  from 
s anterior  part  is  separated  by  a fissure, 
idle  part  of  this  fissure,  together  with  a 
ideating  the  whole,  remains  permanent 
idult,  and  is  known  by  the  name  of 
f Glasser.  Its  internal  orifice  is,  in  the 
it  is  in  the  young  bone,  in  the  outer 
L the  tympanum,  anteriorly  of,  and  close 
Loove  for  the  reception  of  the  raembrana 
. Tlie  fissure  of  Glasser  gives  passage 
iigaraent,  or  so-called  great  external 
of  the  malleus,  which  is  insetted  into 
:essus  gracilis  of  the  malleus.  The 
; ympani  does  not  actually  pass  through 
are  of  Glasser  as  commonly  described, 
1.  Iluguier*  has  shown,  through  a par- 
vanal,  extremely  narrow  and  about  half 
long,  which  runs  in  the  line  of  the 
.and  opens  at  the  re-entering  angle  be- 
ne squamous  and  petrous  portions  of 
^wral  bone. 

braneqfthe  tympanum,  (memhrana  tym- 
r.  la  membrane  du  tympan  ou  du  tam- 
Germ.  das  Trommelfell  oder  Pauken- 
. proper  membrana  tympani  exists  only 
.and  raammifera.  In  reptiles  there  is  a 
iperfect  representation  of  one.  In  birds 
abrana  tympani  is  convex  externally,  in 
Bimifera,  on  the  contrary,  it  is  concave, 
nvexity  externally  in  birds  forms  a very 
nt  distinguishing  character  of  the  class, 
etaceous  raammifera  the  raembrana  tym- 
iiick,  and  presents  a prolongation  like 
: of  a funnel  into  the  cavity  of  the  tym- 


aembrana  tympani  is  situated  at  the 
of  the  external  auditory  passage,  be- 
frv'hich  and  the  cavity  of  the  tympanum 
Ikerposed  like  a partition.  It  is  a thin, 
|insparent,  glistening,  dry-looking  mem- 
Its  shape  is  an  oval,  truncated  at  one 
l ,y,  the  upper.  Rather  more  than  the 
ialf  of  its  vertical  diameter  is  traversed 
landle  of  the  malleus,  which,  when  the 
:ne  is  examined  on  the  living  subject  by 
r if  the  speculum  auris,  appears  directed 
rove  downwards  and  backwards, 
longest  diameter  of  the  membrana  tym- 
Laich  is  directed  from  above  downwards, 
^im  behind  forwards,  is  about  eight- 
plw  of  an  inch,  and  its  shortest,  that  from 
] ; forwards,  somewhat  less  than  seven 
fe*h»  of  an  inch.  It  is  fixed  by  its  cir- 
pnee  ‘m  the  circular  groove  already  men- 
|a  at  the  inner  orifice  of  the  os.seous  part 
aal  auditory  passage,  or  in  the  foetus, 
pipoic  ring;  and  as  in  the  adult  the  ori- 
a cm  obliquely  from  behind  forwards, 
above  downwards,  and  from  without  in- 
*>  is  the  direction  of  the  membrane, 
it  ferns,  with  the  upper  and  posterior 
K Ore  auditory  passage,  an  obtuse  angle, 
^ th  the  lower  and  anterior  wall,  an  acute 

tre  249  represents  the  adult  membrana 
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tympani  of  the  right  side;  a.  as  seeir rrom  u»e 
auditory  passage ; b.  as  seen  from  the  tympa- 
num. Its  shape,  size,  the  mode  in  which  the 
malleus  is  connected  with  it,  and  the  cartila- 
ginous ring  which  forms  its,  circumference,  are 
sufficiently  well  shown. 


FigAS. 
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The  membrana  tympani  does  not  present 
plane  surfaces.  On  the  contrary  its  centre  is 
drawn  inwards,  so  that  it  is  concave  externally, 
and  convex  internally.  This  disposition  of  the 
membrana  tympani  depends  on  its  connexion 
with  the  handle  of  the  malleus.  The  latter  being 
fixed  in  its  whole  length  to  considerably  more 
than  the  upper  half  of  the  vertical  diameter  of 
the  former,  and  having  an  inward  direction  in- 
feriorly,  the  raembrana  tympani  is,  as  it  were, 
drawn  inwards  to  it,  hence  the  concavity  ex- 
ternally. 

As  regards  the  composition  of  the  membrana 
tympani,  it  consists  of  a proper  membrane  and 
two  borrowed  layers,  one  of  which,  covering 
the  external  surface  of  the  proper  membrane,  is 
a delicate  continuation,  in  the  form  of  a blind 
end,  of  the  lining  of  the  auditory  passage,  and 
the  other,  situated  on  the  inner  surfece,  is 
a continuation  of  the  delicate  membrane  which 
gives  a lining  generally  to  the  cavity  of  the 
tympanum.  The  latter  adheres  very  closely  to 
the  proper  membrane,  the  other  not  so  inti- 
mately, as  it  readily  separates  from  it  by  putre- 
faction, and  can  be  drawn  out  along  with  the 
rest  of  the  epidermis  of  the  external  auditory 
passage  in  a cul-de-sac. 

Structure  of  the  proper  membrane. — ^The  pro- 
per membrane  can  be  divided  into  two  layers, 
an  outer  thin  one,  consisting  of  radiating  fibres, 
and  an  inner  thicker  layer,  which  is  less  dis- 
tinctly fibrous,  though  when  torn  it  does  indi- 
cate a fibrous  disposition,  and  that  in  a direc- 
tion opposite  to  the  former.  The  radiating 
fibres  run  from  its  circumference  towards  the 
centre,  to  be  fixed  to  the  handle  of  the  malleus 
along  its  whole  extent.  Towards  the  centre 
they  become  stronger,  and  being,  of  course, 
more  aggregated,  the  layer  which  they  compose 
is  thicker  and  more  compact  in  the  centre  than 
towards  its  circumference.  Tlie  fibres  which 
cross  the  radiating  ones  are  also  more  aggre- 
gated at  the  centre.  They  run  parallel  with 
the  handle  of  the  malleus,  and  turn  round 
its  extremity.  At  the  circumference  of  the 
proper  membrane,  there  is  a thick  firm  ligamen- 
tous or  cartilaginous  ring,  (fig.  249,)  which 
is  fixed  in  the  groove  of  the  bone.  This  liga- 
mentous ring  appears  to  be  formed  by  an  ag- 
gregation of  the  circular  fibres  interwoven  with 
the  peripheral  extremities  of  the  radiating 
ones.  The  part  of  the  membrana  tympani 
midway  between  its  centre  and  circumference 
is  the  thinnest. 

The  radiating  fibres  have  been  supposed  to 
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be  muscular  by  Sir  Everard  Home  and  others, 
but  this  has  not  been  confirmed  by  microscopi- 
cal examination. 

Mr.  Shrapnell*  describes  at  the  anterior  and 
superior  part  of  the  membrana  tympani,  above 
the  short  process  of  the  malleus  and  its  suspen- 
sory ligament,  and  where  the  groove  in  the  bone 
is  deficient,  a flaccid  tissue,  composed  of  irre- 
gularly arranged  fibres,  to  which  he  gives  the 
name  of  viernbrana  Jluccida,  in  opposition  to  the 
rest  of  the  membrana  tympani,  which  he  calls 
membrana  tensa.  This  flaccid  tissue  is  more 
developed  in  some  of  the  lower  animals,  the 
sheep  and  hare  for  instance,  than  in  man,  and 
can  be  readily  made  to  bulge  out  towards  the 
auditory  passage  by  blowing  air  into  the  Eusta- 
chian tube.  But  we  cannot  look  upon  it,  with 
Mr.  Slirapnell,  as  properly  forming  any  part  of 
the  membrana  tympani.  It  is  merely  a mass 
of  dense,  reddish,  vascular  cellular  tissue,  sur- 
rounding the  neck  of  the  malleus,  and  conti- 
nuous with  a similar  tissue  found  under  the 
lining  integument  of  the  upper  wall  of  the 
osseous  auditory  passage.  It  is  this  same  tis- 
sue which  has  been  described  as  a muscle,  and 
sometimes  as  a ligament. 

The  membrana  tympani  has  been  said  to 
present  in  the  natural  state  a perforation  closed 
by  a valve.  Rivinus,f  though  not  the  first  to 
mention  it,  dwelt  on  it,  however,  in  a parti- 
cular manner,  hence  the  perforation  has  been 
called  hiatus  Rivinianus.  The  subject  has  been 
more  recently  taken  up  by  Wittmann  and 
Vest.J 

The  membrana  tympani  receives  a nerve 
from  the  third  division  of  the  fifth,  which  has 
communications  with  filaments  of  the  chorda 
tympani. 

To  resume  our  description  of  the  cavity  of 
the  tympanum: — In  the  upper  wall  of  the 
tympanum  there  is  an  excavation  for  receiving 
the  upper  part  of  the  incus,  and  leading  from 
that,  at  the  upper  and  back  part  of  the  tympa- 
num, is  a short,  wide,  triangular  canal,  with  a 
rough  cellular  surface.  This  is  the  passage  to 
the  mastoid  cells,  through  the  medium  of  a 
large  cell,  sinuositas  mastoidea  s.  sinus  mammil- 
laris,  s.  antrum  mammillare,  which  already  ex- 
ists in  the  young  bone  between  the  squamous 
and  petrous  portions. 

The  mastoid  cells  are  cavities  in  the  mas- 
toid process,  all  communicating  with  each 
other.  They  are  quite  irregular  in  regard  to 
size,  number,  and  relative  situation.  In  early 
life,  as  the  mastoid  process  is  not  fully  formed, 
they  do  not  exist,  they  are  only  found  com- 
pletely developed  in  the  adult. 

Inferiorly,  the  cavity  of  the  tympanum  forms 
a sort  of  furrow,  which  presents  nothing  parti- 
cular. It  is  bounded  by  the  plate  of  bone 
which  forms  the  outer  wall  of  the  jugular  fossa. 

* On  the  form  and  structure  of  the  membrana 
tympani,  in  London  Medical  Gazette,  vol.  x.  p. 
120.  London,  1832. 

t De  auditus  vitiis,  Lipsiaj,  1717,  4,  p.  32.  Tab. 
adj.  Fig.  1,  b.  et  fig.  2,  b. 

t Ocher  die  Wittmannschc  Trommclfellklappe, 
in  den  nicdizinisch.  Jahrbiichcrn  dcs  oestr.  Staates. 
Bd.  v.  Wien,  1819,  p.  123,  133. 


or  small  bones  of  the  ear 
, Fr.  osselets  de 


Anteriorly,  the  cavity  of  the  tympenJ 
opens  into  the  osseous  portion  of  the  Eusiachi^j 

The  ossicles 

cula  auditus  s.  auriurn,  ^ ,.  usactcia  uc  t 
Germ,  die  G ehdrknuchelchen,  orGeh'vrbeinc})^ 
In  the  upper  part  of  the  cavity  of  the  tytoJ 
num,  there  are  three  small  bones  artictS 
with  each  other,  and  forming  a chain  «|ti 
reaches  from  the  membrana  tympani  to  th«»^ 
tibular  fenestra.  The  bones  are  named 
incus,  and  stapes,  from  their  resembling 
less  respectively  a hammer,  an  anvil, 
stirrup  iron.  j 

The  innermost  and  most  essential  is 
pes ; It  IS  It  alone  which  in  birds  and  raf^ 


remains,  when  the  others  have  disappeared* 


been  reduced  to  merely  cartilaginous  paq 
The  stapes  is  engaged  in  the  vestibular  ‘ 
tra. 

The  outermost  of  the  chain,  the  mall«n 
in  connexion  with  the  membrana  tympani.  \ 

The  hammer  bone,  (malleus,)  Fr.  le 
Germ,  das  Hammer,  presents  a head,  a 
handle,  and  two  processes,  one  longer, 
shorter. 

The  head,  caput  s.  capitulum,  is  ro 
smooth  on  one  surface,  and  on  the  o 
sents  a saddle-shaped  depression,  su 
by  a small  elevated  border.  The  depi 
articulates  with  the  incus,  and  the  border 
the  attachment  of  the  synovial  capsule  # 
minute  joint. 

The  neck,  collum  s.  cervix,  is  flattened 
diameter,  and  joins  the  handle  at  an 
angle. 

The  handle,  manubrium  mallei,  com; 
from  the  side  corresponding  to  the 
depression  to  the  opposite  side,  and  dii 
ing  in  thickness  towards  its  extremity, 
together  with  the  short  process,  a double 
like  an  Italic  f.  The  extremity  is  also 
pressed,  as  if  beaten  flat,  but  in  an  op 
rection,  so  that  the  broad  surfaces  of  the 
mity  correspond  to  the  edges  of  the  rest 
handle. 

Short  or  blunt  process,  processus 
obtusus.  From  the  projecting  side  of 
gle  formed  by  the  junction  of  the  neA 
manubrium,  this  process,  which  is  short, 
and  conical,  rises. 

The  long  or  slender  process,  processus 
s.  gracilis,  s.  spinosus,  s.  Folii,  springy  ' 
neck,  and  from  that  side  of  it  which 
ponds  with  the  non-articular  surface  oi 
head.  The  long  process  is  of  coi 
ble  length,  and  terminates  in  a broad 
spatula-like  extremity,  first  described  by 
although  the  commencement  or  root 
process  itself  had  been  previously  delini 
and  described  by  Folius.  The  long  pi^ 
generally  found  broken  off,  either  from  i^ 
so  slender,  or  from  its  having  been,  es 
in  old  subjects,  united  to  the  groove  in  wl 
is  lodged. 

The  anvil  bone,  incus,  Fr.  I'enclume,  U 


• Boerhaave  Praelect.  in  Insiitt.,  Prop- 


368. 
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jr/g.  Ilf. 


—This  has  been  corarared,  also,  to 
d molar  tooth.  It  is  divided  into  a 
two  processes,  or  crura, 
dy,  corpus,  presents  a concave  articu- 
,;,’by  which  it  is  joined  to  the  malleus : 
I’is  surface  is  a groove,  (oarticularly 
broad  on  the  side  towards  the  laby- 
t is,  the  side  on  which  the  lenticular 
rejects,)  for  the  insertion  of  the  articu- 
e. 

orter  of  the  two  processes,  crus  s.  pro- 
oerior  s.  brevis,  is  blunt  at  its  apex, 
iressed  from  one  side  to  another, 
uger  process,  crus  s.  processus  inferior 
is  more  slender,  and  becomes  gradually 
-wards  its  extremity,  where  it  is  slightly 
ind  where  it  presents,  supported  on  a 
ny  pedicle,  given  off  at  a right  angle 
side,  the  lenticular  process,  processus 
ris  incudis;* — a small  oval  plate  so 
that  a line  drawn  through  the  long 
of  it  would  intersect  obliquely  a line 
diug  to  the  long  crus  of  the  incus, 
surface  of  the  lenticular  process  is 
and  is  destined  to  articulate  with  the 
Ending  concave  surface  on  the  head  of 
fees.  The  lenticular  process  has  been, 
liill,  often  described  as  a separate  bone, 
ke  name  of  os  lenticulare. 
titirrup  bone,  (stapes).  Fr.  Uetrier. 
Oer  Steigbugel. — Exactly  like  a stirrup, 
ea  presents  a base,  two  crura,  and  a head, 
oe  crura  unite. 

, basis,  the  essential  part  of  the  bone, 
lisely  the  same  shape  as  the  vestibular 
to  which  it  is  applied,  only  a little 
The  arched  margin  of  the  base  cor- 
b i to  the  upper  edge  of  the  fenestra,  and 
Irnted  margin  to  the  lower  edge, 
curfece  of  the  base  corresponding  to  the 
iT  fenestra  is  slightly  convex.  The  other 
s grooved ; but  the  groove  is  subdivided 
Ige,  which  extends  obliquely  along  it 
ays,  and  which  is  continuous  at  its  ex- 
? with  the  upper  margin  of  the  groove 
nner  surface  of  one  crus,  and  the  lower 
of  the  groove  of  the  opposite  crus, 
argin  of  the  base  projects  like  a ledge 
the  insertion  of  the  crura, 
le  two  crura,  one  is  shorter  and  straighter 
j other ; both  are  grooved  on  the  surfaces 
ag  each  other,  and  the  grooves  are  con- 
into  that  just  described  in  the  base,  in 
way  that  the  groove  of  one  crus  is  con- 
into  one  of  the  divisions,  and  the  groove 
other  crus  into  the  other. 

>head,  capitulum,  somewhat  oblong  and 
ats  a superficial  depression  on  its  top, 
6 from  above  downwards,  and  from  wiln- 
'WBds,  for  receiving  the  convex  articular 
e of  the  lenticular  process  of  the  incus. 

• ' i»  sometimes  an  appearance  of  a neck 
t xfipg  the  head. 

*dion,  connexions,  and  articulations  of  the 
bones  of  the  tympanum. — The  handle  of 

lam«Ttbach,  Geschichte,  und  Beschreibung 
' sMchl.  Knocheo,  t.  50,  p.  145. 


Small  bones  of  the  tympanum  of  the  left  side,  mag- 
nified considerably  more  than  twice.  ( From  Soem- 

merring.) 

A is  the  malleus  seen  from  the  side  correspond- 
ing to  the  membrana  tympani ; a.  head  ; b.  articu- 
lar surface  ; c.  neck;  d.  handle;  e.  short  process ; 
f.  long  process. 

B.  The  incus  seen  from  its  outer  surface  also  : 
a.  body ; h.  articular  surface ; c.  short  crus  ; d. 
long  crus  ; e e.  lenticular  process. 

C.  The  stapes : a.  head ; b.  neck ; c.  anterior 
and  less  bent  crus ; d.  posterior  and  more  bent  crus ; 
e.  base. 

D.  A fore-shortened  view  of  the  stapes : a.  an- 
terior and  less  curved  crus ; b.  posterior  crus,  the 
two  are  seen  uniting  at  the  head,  the  articular  sur- 
face of  which  is  seen ; c.  base. 

the  malleus  is  fixed  to  the  membrana  tympani. 
The  articular  surface  on  the  head  of  tlie  malleus, 
to  the  corresponding  surface  on  the  body  of  the 
incus,  and  the  long  process  of  the  incus,  is 
through  the  medium  of  its  lenticular  process 
articulated  with  the  stapes.  These  two  joints 
are  furnished  with  small  articular  capsules. 

The  head  of  the  malleus  lies  in  the  upper 
space  of  the  tympanum,  above  the  upper  margin 
of  the  membrana  tympani.  Its  articular  sur- 
face is  directed  obliquely  backwards  and  in- 
wards. The  surface  of  the  neck,  corresponding 
to  the  prominence  of  the  angle  which  it  forms 
with  the  manubrium,  is  hitched  like  a shoulder 
under  the  upper  part  of  the  circumference  of 
the  inner  extremity  of  the  auditory  passage. 
The  handle  of  the  malleus,  it  has  been  said, 
is  compressed  from  one  side  to  another,  so  that 
it  presents  two  flat  surfaces  and  two  edges  or 
ridges.  That  edge  or  ridge  which  is  continued 
down  from  the  short  process  is  turned  outwards, 
and  corresponds  to  the  membrana  tympani ; 
into  it,  indeed,  along  its  whole  extent,  the  cen- 
tral extremities  of  the  radiating  fibres  of  that 
membrane  are  inserted.  The  extremity  of  the 
handle  of  the  malleus,  which  is  curved  forwards 
and  outwards,  is  compressed,  but  in  a direction 
contrary  to  the  rest  of  the  handle ; so  that  one 
of  the  flat  surfaces,  that  corresponding  to  the 
outer  ridge  of  the  rest  of  the  handle,  is  con- 
nected with  the  membrana  tympani  at  a point 
below  its  centre,  and  nearer  its  anterior  edge. 
It  is  at  this  point  that  the  bottom  of  the  con- 
cavity is  which  the  membrana  tympani  presents 
externally.  At  its  upper  part  the  membrana 
tympani  is  pushed  outwards  by  the  short  pro- 
cess of  the  malleus,  which  projects  towards  the 
auditory  passage. 


Tne^ong  process  of  llie  malleus  is  directed 
forwards,  and  lies  in  a groove  within  the  anterior 
part  of  that  for  the  reception  of  the  niembrana 
tympani,  and  close  to  the  fissure  of  Glasser. 

To  the  top  of  the  head  of  the  malleus,  a 
ligament  extends  downwards  from  the  upper 
wall  of  the  cavity  of  the  tympanum.  Another 
ligament,  known  also  under  the  name  of  the 
great  external  muscle  of  the  malleus,  proceeds 
from  the  spinous  process  of  the  sphenoid  bone 
backwards  and  inwards,  through  the  fissure  of 
Glasser,  and  is  inserted  into  the  long  process  of 
the  malleus.  A third  ligament  has  been  de- 
scribed, as  arising  from  within  the  upper  and 
posterior  margin  of  the  inner  orifice  of  the 
auditory  passage  above  the  margin  of  the  mem- 
brana  tympani,  and  proceeding  downwards  and 
inwards  to  be  inserted  into  the  handle  of  the 
malleus  below  the  short  process,  close  to  the 
place  where  the  connexion  between  the  handle 
of  the  malleus  and  the  membrana  tympani 
ceases.  Of  this  ligament,  which  has  also  been 
d'escribed  as  a muscle,  small  exteimal  muscle  of 
the  malleus,  there  is  not  much  trace,  except  in 
the  reddish  cellular  tissue  already  mentioned. 

The  body  of  the  incus  lies  in  the  upper  and 
posterior  part  of  the  tympanic  cavity.  Its 
articular  surface,  corresponding  to  that  of  the 
malleus,  is  directed  forwards,  and  a little  up- 
wards and  outwards.  The  articulating  surfaces 
of  the  two  bones  are  incrusted  with  cartilage, 
and  the  joint  is  provided  with  a synovial  mem- 
brane, which  is  strengthened  by  ligamentous 
fibres.  Tlie  short  branch  is  directed  horizon- 
tally backwards  towards  the  entrance  into  the 
mastoid  cells,  and  is  there  fixed  by  means  of  a 
short  and  broad  ligament,  which  arises  from  a 
small  pit  in  the  outer  wall,  and  embracing  its 
extremity,  is  inserted  on  it.  The  long  branch 
extends  perpendicularly  downwards,  almost  pa- 
rallel with  the  handle  of  the  malleus,  but  nearer 
the  inner  wall  of  the  tympanum,  towards  which 
its  extremity,  bearing  the  lenticular  process,  is 
curved. 

The  stapes,  situated  lower  down  in  the  cavity 
of  the  tympanum  than  the  other  bones,  lies 
with  its  base  applied  to  the  vestibular  fenestra, 
to  the  circumference  of  which  it  is  closely  fixed 
by  a circular  ligament,  ligamentum  annulare 
baseos  stapidis.  This  ligament  springs  from  the 
margin  of  the  vestibular  fenestra,  and  is  inserted 
into  the  jutting  margin  of  the  base  of  the  stapes 
all  round.  Besides  this  ligament,  there  are  re- 
flections of  the  membrane  lining  the  tympanum, 
and  of  that  lining  the  vestibule.  The  con- 
nexions of  the  base  of  the  stapes  with  the  ves- 
tibular fenestra  are  such  as  to  admit  of  some 
degree  of  movement,  but  not  to  any  very  great 
extent, — so  little,  that  it  would  seem  one  object 
of  the  mechanism  of  the  fenestra  ovalis,  and  its 
closure  by  the  base  of  the  stapes,  was  merely 
to  interrupt  the  continuity  of  the  osseous  walls 
of  the  vestibule. 

The  short  branch  of  the  stapes  is  in  front ; 
the  long  branch  behind,  and  its  head  outwards, 
where  it  meets  and  articulates  with  the  lenticu- 
lar process  of  the  long  branch  of  the  incus. 
This  articulation  presents  also  cartilages  of  in- 


crustation, and  a minute  synovial  v;ai^m 
gether  with  strengthening  ligamentous  fibl 


Fig.  20. 


The  small  bones  connected  together,  and  their  t 

to  the  osseous  labyrinth.  Left  side.  Md 

( From  Soemmerring . ) 

Muscles  of  the  small  bones. — Some  aiiafi 
admit  four  muscles  : three  attached  to  tha 
leus  and  one  to  the  stapes.  Of  the  th| 
tached  to  the  malleus,two  are  described  as  1 
for  their  action  the  relaxation  of  the  raeiiil 
tympani;  but  these  so  called  laxatore 
pani  are  merely  ligaments,  and  have 
scribed  above  as  such.  I agree  with 
bach,*  Breschet,t  and  Lincke,J;  that  two  ml 
only  can  be  distinctly  demonstrated,  and  J 
two  are  both  tensors  of  the  tympanun 
relaxation,  or  state  of  rest  of  the  mem| 
tympani,  takes  place  of  itself,  as  Trev 
remarks,  when  the  tensors  cease  to  act; 
a relaxator  muscle  of  the  membrana  ty 
was  not  required. 

Muscle  of  the  malleus,  musculus  in 
mallei  s.  tensor  tympani. — This  muscle 
the  canal,  or  half  canal,  which  was  describ 
lying  above  the  osseous  part  of  the  Bust 
tube.  It  arises  from  the  posterior  andi 
part  of  the  sphenoid  bone,  from  the  st 
part  of  the  cartilaginous  portion  of  the 
chian  tube,  and  also  from  an  aponeurotic  i 
which  lines  the  canal,  or  completes  the ' 
in  which  it  is  lodged.  Its  fibres  proceed! 
before  backwards,  and  terminate  in  a sla 
tendon,  which  bending  at  a right  angle, 
rope  over  a pulley,  enters  the  cavity  of  I 
tympanum,  through  the  tubular  projectio^j 
ready  described  as  a continuation  of  the  i 
in  which  it  lies.  Having  entered  the  tymj 
it  proceeds  outwards,  and  is  inserted 
slight  elevation,  sometimes  remarked  on| 
inner  and  anterior  surface  of  the  handle ' 
malleus  below  the  long  process,  and  alj 
little  below  and  opposite  the  root  of  the 


• Disquisitiones  anatomic®  circa  musculo* 
intern®  hominis  et  Mammalium,  &c.  Basile% 

p.  20. 

t Op.  cit.  s.  xxxiii. 

J Das  Gchbrorgan,  &c.  Leipzig,  1337,  p- 
s.  114. 

^ Biologic,  Band.  vi.  p.  376. 


Tl)e  muscle  of  the  malleus  receives 
s branch  from  the  otic  ganglion. 
i action  of  this  muscle,  the  handle  of 
eus  is  drawn  inwards  and  forwards, 
e head  is  moved  in  the  opposite  direc- 
xmsequence  of  the  bone  moving  on  its 
cess  as  on  an  axis.  The  result  of  this 
nt  of  the  bone  is,  that  the  membrana 
, which  is  attached  to  the  handle  ot  the 
in  its  whole  length,  is  also  drawn  in- 
nd  stretched.  Besides  the  tension  to 
le  membrana  tympani  is  thus  subjected, 
of  tlie  stapes  is  forced  against  the  ves- 
t'enestra,  in  consequence  ot  the  move- 
mmunicated  by  the  head  of  the  malleus 
^ cus,  which  tends  to  press  inwards  the 
remity  of  the  latter. 
le  of  the  stupes,  M.  stapedius. — This  is 
and  takes  origin  in  the  cavity  of 
:.araid  already  described.  Much  paler 
•iller  than  the  preceding  muscle,  it  is 
into  the  posterior  and  upper  part  of  the 
. the  stapes  by  a slender  tendon,  which 
y the  aperture  in  the  summit  of  the  py- 
. ind  proceeds  downwards  and  forwards 
rmination. 

■Jtapedius  muscle  receives  a nervous  fila- 
om  the  facial  nerve. 

^first  effect  of  tlie  action  of  this  muscle 


to  press  the  posterior  part  of  the  base  of 
«ies  against  tlie  vestibular  fenestra.  At 
t e time  the  long  branch  of  the  incus  will 
Ivn  backwards  and  inwards,  and  the  head 
l:nalleus  being,  by  this  movement  of  the 
I Dressed  forwards  and  outwards,  its  han- 
|. . be  carried  inwards,  anrl  the  membrana 
|;i  thus  put  on  the  stretch.  Breschet 
lee  muscle  of  the  stapes  a laxator,  but  I 
litnow  on  what  grounds. 

Itendie*  mentions  the  circumstance  that 
I stapedius  muscle  of  tlie  ox  and  horse, 
Ls  imbedded  a small  lenticular  bone, 
lor  Berthold  of  Gbttingenf  has  more 
^lled  attention  to  the  same  circumstance. 
Il’.d  has  not  found  this  bone  in  man,  nor 
[ nor  deer,  nor  goats,  nor  swine.  In  the 
I calf  it  is  about  one-half  to  three-fourths 
■ le  in  its  longest  diameter,  and  one-third 
Ihhortest,  and  lies  surrounded  by  the  mus- 
l ind  tendinous  substance  where  the  for- 
Isses  into  tlie  latter.  In  the  horse  it  is  a 
^ earer  the  lower  margin  of  the  muscle  and 
, and  is  much  smaller  than  in  the  ox; 
[wer,  it  is  not  round,  but  is  a longish  plate, 
I- hat  thicker  in  the  middle, 
pihe  place  where  the  stapedius  muscle  is 
lid  into  the  stapes,  IlyrtlJ  has  sometimes 
in  the  human  ear  a small  process  of  bone 
in  some  cases  was  so  long  as  to  extend 

OTguiesqni  tendcnt  ou  relachcnt  la  mcm- 
<ta  tjtnpaa  et  la  chaine  dcs  oaselcU  dc  I’ouio 
I'nommQ  et  Ics  aniraaux  mammifercs.  In 
P P^siologic  expcrimentalc,  t.  1.,  p. 

•her  ein  linaenformigeg  Kn'dchclchcn  im 
iloa  Stapedius  mchrerer  Saugcthicro.  In 
ar’s  Archiv.  Jahrg.  1B38. 

Mirage  *ur  pathologischcn  Anatomie  dcs 
organs,  in  the  Mcdicin.  Jahrhiichcr  dcs 
ofstTt  Staates.  Wien  1836,' . Ild.  xx,  p. 


into  the  belly  of  the  muscle  itself.  Teichrneyer* 
has  described  this  free  bone  of  the  stapedius 
muscle  as  constant  in  man. 

Having  described  the  walls  and  contents  of 
the  cavity  of  the  tympanum,  we  come  now  to 
speak  of  the  membrane  which  lines  it. 

'rhe  lining  membrane  of  the  caviti/  oj  the 
tympanum  is  in  continuity  with  the  mucous 
membrane  of  the  throat,  through  the  Eustachian 
tube.  Extremely  delicate,  and  in  some  parts 
very  vascular,  it  is  not  merely  a mucous 
membrane,  but  is  theoretically  a combination 
of  periosteum  and  mucous  membrane,  being 
what  Bichat  called  fibro-mucous.  It  invests  all 
the  elevations  and  depressions  observed  on  the 
walls  of  the  tympanum,  and  extends  into  the 
mastoid  cells.  The  outer  layer  of  the  mem- 
brane of  the  fenestra  rotunda,  membrana  tym- 
pani secundaria,  is  a continuation  of  it. 

The  base  of  the  stapes  is  fixed  by  its  circum- 
ference'to  the  outer  edge  of  the  groove,  which 
encircles  the  vestibular  fenestra,  by  a membrane 
or  ligament.  The  lining  membrane  of  the  ves- 
tibule, continued  over  the  base  of  the  stapes 
from  within,  also  invests  the  inner  surface  of 
this  annular  ligament,  whilst  the  outer  surface 
of  it  is  covered  by  the  membrane  lining  the 
tympanum  as  it  is  reflected  on  the  stapes. 

The  membrane  lining  the  tympanum  invests 
the  small  bones  and  the  tendons  of  their  mus- 
cles where  they  run  free  in  the  cavity.  A fold 
of  it  fills  up  the  space  bounded  by  the  crura  and 
base  of  the  stapes.  The  chorda  tympani,  also, 
in  its  passage  across  the  tympanum,  is  enve- 
loped by  it.  Lastly,  it  forms  the  inner  bor- 
rowed layer  of  the  membrana  tympani,  cover- 
ing and  adhering  closely  to  the  handle  of  the 
malleus. 

The  Eustachian  tube,  ( tuba  Eustachii,  s.  ca- 
nalis  palatinus  tympani;  Fr.  la  tromped’Eus- 
tachi ; Germ,  die  Eustachische  Rohre  oder  der 
Gaumengang  des  mittleren  Ohrs.)  — The 
Eustachian  tube  is  a passage  of  communication 
betwixt  the  cavity  of  the  tympanum  and  the 
throat.  In  length  about  an  inch  and  a half,  it 
is  directed  from  behind  forwards,  from  without 
inwards,  and  from  above  downwards.  Its  gut- 
tural orifice  is  wider  than  that  by  which  it  opens 
into  the  tympanum. 

Proceeding  from  the  tympanum,  its  first  part 
is  an  osseous  canal,  the  osseous  part  of  the  Eus- 
tachian tube ; the  walls  of  the  remainder  of  it 
are  composed  partly  of  cartilage,  partly  of 
fibrous  membrane,  the  cartilaginous  and  mem- 
braneous portion  of  the  Eustachian  tube. 

The  osseous  part  of  the  Eustachian  tube,  pars 
ossea  tuba  Eustachii,  begins  at  the  anterior  and 
lower  part  of  the  tympanum,  by  a funnel-like 
orifice,  and  runs  forwards  and  inwards  on  the 
outside  of  the  carotid  canal,  and  below  that  for 
the  reception  of  the  internal  muscle  of  the  mal- 
leus. It  is  about  half  an  inch  in  length,  and 
ends  by  a notched  and  irregular  edge  at  the  re- 
entering angle,  between  the  squamous  and 
petrous  portions  of  the  temporal  bone.  Its 
calibre  contracts  in  its  course  forwards,  and  is 
compressed  from  without  and  below  inwards 
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and  upwards.  In  the  dry  bone  it  is  wide 
enough  to  admit  the  end  of  a quill  stripped  of 
its  featliery  part,  about  one-twelfth  of  an  inch 
thick.  In  the  recent  state,  when  lined  by  its 
mucous  membrane,  it  is  very  much  narrower. 

The  cartilaginous  and  membraneous  portion 
of  the  Eustachian  tube, pars  cartilagineaet  mem- 
I branacea  tuba  Eustachii. — In  the  skull  it  is  ob- 
served that  the  osseous  part  of  the  Eustachian 
; tube  is  continuous  with  a sort  of  gutter  which 
is  formed  by  the  outer  and  anterior  side  of  the 
petrous  bone,  and  the  posterior  inner  and  lower 
I'  margin  of  the  great  wing  of  the  sphenoid  bone. 

To  this  gutter  the  external  wall  of  that  part  of 
I,  the  Eustachian  tube  under  consideration,  which 
' is  partly  cartilaginous  and  partly  fibro-membra- 
' neous,  corresponds  at  its  tympanic  extremity; 
1.  towards  the  guttural  orifice  of  the  tube,  the 
!j  membraneous  wall  is  applied  against  the  circum- 
f flex  muscle  of  the  palate.  The  inner,  and  also 
the  upper  wall  of  this  portion  of  the  Eustachian 
tube,  is  formed  of  a grooved  cartilaginous  la- 
mina of  a triangular  form,  fixed  by  dense  cel- 
lular tissue  to  the  irregular  extremity  of  the 
I osseous  portion,  to  the  apex  of  the  petrous 

' bone,  and  to  the  root  of  the  inner  plate  of  the 

' pterygoid  process  of  the  sphenoid.  At  the 
I guttural  orifice  of  the  Eustachian  tube,  it  forms 
I a semilunar  prominence  with  its  convexity 
‘ turned  upwards  and  backwards.  The  cartila- 

i ginous  plate  of  the  outer  wall  does  not  extend 

i to  the  mouth  of  the  tube,  but  only  fills  up  that 

: place  where  the  outer  wall  of  the  bony  groove 

■ above-mentioned  as  continuous  with  the  osseous 
part  of  the  Eustachian  tube  is  defective,  that  is, 
from  before  the  foramen  spinosum  of  the  sphe- 

' noid  to  the  scaphoid  fossa  at  the  root  of  the  in- 
ner plate  of  the  pterygoid  process. 

The  cartilaginous  and  membraneous  portion 

■ of  the  Eustachian  tube  is  about  one  inch  long. 
Being  compressed  from  within  outwards,  a sec- 

‘ tion  of  it  is  an  elliptical  fissure.  From  its  junc- 
tion with  the  osseous  portion,  it  goes  on  widen- 
ing, so  that  the  point  of  junction  is  the  narrow- 
' est  part  of  the  tube ; — in  the  recent  state,  about 
one-thirtieth  of  an  inch  in  diameter,  just  suffi- 
cient to  admit  a small  probe. 

\ The  mouth  of  the  Eustachian  tube  in  the 
throat  forms  an  oval-shaped  fissure,  about 
three-eighths  of  an  inch  long,  bounded  ante- 
' riorly  and  posteriorly  by  prominent  swollen 
edges.  The  fissure  is  directed  obliquely  from 
' above  downwards,  and  from  before  backwards, 

' and  is  situated  at  the  upper  and  lateral  part  of 

■ the  pharynx  behind  the  soft  palate.  In  refe- 
rence to  the  nasal  passage,  my  observation 

■ agrees  with  that  of  Kramer,*  that  the  lower 
angle  of  the  guttural  orifice  of  the  Eustachian 

■ tube  lies  a very  little  deeper  than  the  horizontal 

iline  of  the  lowest  meatus,  whilst  the  upper 
angle  is  a little  deeper  than  the  horizontal  line 
of  the  middle  meatus. 

The  Eustachian  tube  is  essentially  a tegumen- 
tary canal ; through  it  atmospherical  air  is  ad- 
; mitted  into  the  tympanum,  a condition  which, 
I by  keeping  up  an  equable  pressure  on  either 
5 side  of  the  membrana  tympani,  and  giving  free 
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scope  to  the  play  of  the  small  bones  upon^ 
other,  is  necessary  for  the  perfect  exercisTi^ 
hearing.  Its  lining  membrane  is  continuouj 
with  that  of  the  tliroat  on  the  one  hand,  and 
with  that  of  the  tympanum  on  the  otliM 
At  the  ^ttural  orifice  ot  the  tube,  it  has  all  thj 
properties  of  the  mucous  membrane  of  tijf* 
nose  and  throat;  as  it  approaches  the  tymb-i 
nura  it  becomes  thinner  and  finer,  until  n' 
assumes  all  the  characters  of  the  fibro-nmcoL„t 
lining  of  the  tympanum.  Within  the  ossc-ouji 
portion  of  the  tube,  it  no  longer  presents  any  o|, 
the  mucous  glands  which  are  found  in 
mucous  membrane  of  the  prominent  edg# 
the  guttural  orifice,  and  in  that  lining  the  (atj. 
laginous  and  membraneous  portion — tnueB(i,j 
glands,  which  perform  so  important  a paituj 
the  economy,  and  particularly  the  morbid  state*^ 
of  the  Eustachian  tube  and  apparatus  of  bear4 
ing  generally. 


Fig.  21. 


The  two  muscles  of  the  small  hones,  and  the 
chian  tube.  ( From  Soemmerring.J 

a.  b.  c.  d.  Eustachian  tube  ; e.  muscle  of  thel 
leus ; f.  the  muscle  of  the  stapes. 

2.  The  external  ear,  including  the  audit 
passage. 

A.  The  auricle  or  the  ear,  (aurictda  s. 
na,)  Vt.  pavilion  de  Voreille;  Germ,  das  Oh 
The  human  auricle,  as  is  known,  presents 
the  surface  directed  outwards,  prominr^ 
bounding  gutter-like  depressions,  which 
like  a maze  in  different  directions;  but  all 
at  last  into  the  auditory  passE^e.  Consid 
in  a general  way,  the  surface  directed  out 
is  concave.  The  surface  turned  towards 
side  of  the  head  is,  on  the  contrary,  genei 
speaking,  convex,  but  it  is  depressed  at  t 
places  corresponding  to  the  elevations  on 
outer  surface,  and  more  elevated  where  the 
pressions  are. 

The  hem-like  fold  of  the  edge  of  the  ew 
round  is  called  helix.  The  eminence  wi 
the  helix  is  called  anthelix,  and  the  gutter-li 
depression  between  the  two  is  called  the 
cular  fossa.  At  its  upper  extremity  the  an 
lix  divides  into  two  branches,  between  whic 
a triangular  depression  called fossa  innomiTU 
The  lower  extremity  of  the  anthelix  runs  i 
a projection  called  untitragus,  opposite  whi 
and  under  the  anterior  part  of  the  helix, 
broad  projecting  plate  called  tragu^  “ 
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valve.  The  posterior  margin  of  the 
and  anterior  margin  of  the  autitragus, 
feriorly ; but  superiorly  they  are  sepa- 
y a considerable  notch.  Bounded  by 
crelLx,  tragus,  and  antitragus,  and  tra- 
lorizontally  by  the  commencement  of  the 
5 a deep  cavity,  called  concha,  at  the  an- 
,,art  of  which  is  the  auditory  passage 
from  it,  as  the  pipe  from  tlie  mouth  of  a 
The  lower  pendulous  part  of  the  ear  is 
jhule. 

:Fig.  22. 


Tlie  cartilage  of  the  ear  is  covered  by  peri- 
chondrium, wliich  imparts  considerable  strength 
to  it.  When  the  perichondrium  is  removed  by 
dissection,  the  cartilage  is  found  to  be  very 
brittle. 


Fig.  23. 


a.  b.  c.  d.  e.  the  helix  ; 
f.  g.  the  upper  and  lower 
crura  of  the  anthelix ; h. 

of  junction  of 

•rnrn  • i.  k.  the 


va  ua  w va  v. 

the  point  ui  juucliuu  va 
the  two  crura ; t.  k.  the 
anthelix  ; 1.  tragus  ; tn. 
antitragus  ; n.  lobule  ; o. 
navicular  fossa ; p.  fossa 
innominata ; q.  cavity  of 
the  concha  ; r.  entrance 
of  the  auditory  passage. 


turicfe  of  the  left  side  ( reduced  in  size).  ( From 

. 

[pped  of  the  skin  which  invests  it,  the 
is  found  to  be  composed  of  a cartila- 
i skeleton,  on  which  its  elasticity  depends, 
eeleton  presents,  with  some  modifications, 
[^eminences  and  depressions  we  have  de- 
. , except  the  lobule,  which  consists  merely 
volonged  fold  of  skin,  between  the  layers 
|cch  is  cellular  and  adipose  tissue. 

Iwe  skeleton  of  the  auricle,  the  helix  com- 
! i by  an  acute  pioint  in  the  excavation 
( concha.  Gradually  becoming  broader 
Kore  elevated,  it  proceeds  obliquely  up- 
[:  and  forwards,  then  turning  round  the 
^argin  of  the  ear,  contracts  in  breadth  ; 

|[  X)ut  the  middle  of  the  posterior  margin, 
inlike  fold  having  ceased,  its  simple  edge 
liinued  into  a free  tail-like  process  of  car- 
I “which  is  separated  by  a fissure  from  the 
Kgus.  On  the  anterior  part  of  the  helix 
! the  tragus,  there  is  a mammillary  process 
bge  which  gives  attachment  to  a liga- 
Behind  and  below  the  root  of  this 
Eiillary  process,  there  is  a small  vertical 
J i b the  helix,  incisura  helicis. 
pi^arding  the  anthelix  there  is  little  more  to 
p«d,  except  that  the  lower  branch  of  its 
['  extremity  forms  a very  prominent  crwt ; 
»at  inferiorly  the  anthelix  is  continued  into 
ftune  tail-like  process  that  the  helix  runs 
»ind  is  also  partly  continued  into  the  anti- 
1. 

I -e  antitragus  is  a small  ])late  of  cartilage, 
» Bfw angle,  directed  upwards  and  forwards, 
tscontbuous  by  its  base  with  the  cartilage 
•e  concha.  The  lobule  hangs  from  the 
^ and  the  tail-like  process  of  cartilage 
eon  to  the  helix  and  antwlix. 
'“^.^Between  the  helix  and  tragus  there 
> connexion  by  cartilage.  The  space  is 
ly  filled  by  a continuation  of  the  fibrous 
lar  tissue  which  constitutes  the  upper  and 
^or^  part  of  the  cartilaginous  and  mem- 


a.  a.  a.  a.  helix  ; b.  ant- 
helix- c.  two  crura  of 
anthelix  ; d.  cavity  of  the 
concha ; e.  antitragus  ; 
f.  tragus  ; g.  fissure  be- 
tween the  tragus  and 
commencement  of  carti- 
laginous portion  of  the 
auditory  passage,  the 
larger  fissure  of  Santo- 
rini. 


Skeleton  of  the  cartilage  of  the  external  ear  ( dimi~ 
rushed ).  ( From  Soemmerring.) 

The  skin  covering  the  cartilage  of  the  ear 
adheres  intimately  to  its  unequal  surface,  less 
so  to  its  back  and  circumference.  The  lower 
part  of  the  hem-like  fold  of  the  helix  is  formed 
entirely  by  it;  also  the  lobule,  as  has  been 
already  said.  The  skin  of  the  auricle  contains 
a number  of  sebaceous  follicles,  particularly  in 
the  concha,  and  around  the  entrance  of  the  au- 
ditory passage. 

On  the  tragus  is  observed,  especially  in  old 
people,  a small  tuft  of  hair,  which  has  been 
compared  to  a goat’s  beard ; whence  the  name 
tragus, (r^ayo?,  hircus,)  which  the  Germans  trans- 
late Bock.  The  antitragus  they  call  Gegenhock. 

Ligaments  of  the  ear.  Anterior  ligament, 
( ligamentum auricula  anterius ). — This  proceeds 
from  the  root  of  the  zygomatic  process  to  the 
lower  and  anterior  part  of  the  helix,  and  to  the 
tragus. 

Posterior  ligament,  (ligamentum  auricula 
posterius ). — Extends  from  the  outer  surface  of 
the  mastoid  process  to  the  posterior  surface  of 
the  cartilage  of  the  ear,  where  the  concha  runs 
into  the  auditory  passage.  Besides  the  above 
ligaments  binding  the  ear  to  the  head,  there  are 
otiiers  which  extend  from  one  point  of  the  car- 
tilage of  the  ear  to  another. 

Muscles  of  the  ear. — The  muscles  of  the  ear 
fall  into  two  classes : viz.  those  which,  arising 
from  the  head,  are  inserted  into  the  ear,  and 
move  it  as  a whole ; and  those  which,  extend- 
ing from  one  part  of  the  cartilage  to  another, 
are  calculated,  were  they  strong  enough,  to  pro- 
duce a change  in  the  general  form  of  the  auricle. 

Muscles  which  move  the  ear  as  a whole,  or  the 
extrinsic  muscles. — The  elevator,  or  superior 
muscle  of  the  ear,  ( M.  attollens  auriculam  s. 
superior  auricula),  is  a broad  thin  muscle, 
composed  of  fibres  spread  out  on  the  upper  part 
of  the  side  of  the  head.  It  arises  from  the 
middle  part  of  the  epicranial  aponeuroses,  and 
also  from  the  temporal  aponeuroses ; thence,  to 
its  insertion  into  that  elevation  of  the  ear-carti- 
lage on  the  surface  next  the  head,  which  cor- 
responds to  the  fossa  innominata,  the  fibres  be- 
come more  t^gregated,  so  that  the  muscle  is 
much  narrower,  but  thicker  inferiorly  than  su- 


ear,  it  will  widen  and  straighten  the  auditory 
passage. 

The  retractor  or  posterior  muscles  of  the  ear, 
(M.  retruheu  tes  auriculam,  s.  posleriores  auri- 
culae.) Theseordinarily  consist  of  three  bundles, 
sometimes  only  two,  which,  taking  their  origin 
from  the  mastoid  process,  run  forwards  to  the 
cartilage  of  the  ear,  into  which  they  are  inserted 
at  the  eminence  on  the  back  of  the  concha, 
corresponding  to  the  commencement  of  the  helix 
on  the  other  side. 

In  drawing  the  ear  backwards,  these  muscles 
will  dilate  and  flatten  the  concha,  and  widen 
the  entrance  to  the  auditory  passage. 

The  anterior  muscle  oj  the  ear,  ( M.  attrahens 
auriculam  s.  anterior  auricula,)  arises  from  the 
zygomatic  process,  and,  in  its  course  backwards 
to  the  ear,  gradually  contracts,  until  it  ends  in  a 
short  tendon,  which  is  inserted  into  the  anterior 
surface  of  the  helix,  immediately  above  the 


tragus. 


It  draws  the  ear  forwards. 


Fig.  24. 


The  cartilage  of  the  left  auricle  from  behind,  and 
the  extrinsic  muscles  ( diminished ).  ( From  Soemmer- 

ring). 

a.  m.  attollens  auriculam ; b.  m.  anterior  auri- 
culae ; c.  d.  two  m.  retrahentes  auriculam. 


Intrinsic  muscles  of  the  ear. — These  muscles 
are  very  delicate  and  weak,  little  adapted  to 
produce  any  sensible  change  in  tlie  form  of  the 
ear.  Five  are  admitted : — 

The  larger  muscle  of  the  helix,  (M.  helicis 
major,)  arises  from  the  lower  and  anterior  part 
of  the  helix,  on  the  outer  and  anterior  surface 
of  which  it  ascends  for  about  three  quarters  of 
an  inch,  and  then  is  inserted  into  the  helix  above 
the  point  where  the  ear  becomes  free  from  its 
attachment  to  the  head. 

The  smaller  muscle  of  the  helix,  ( M.  helicis 
minor. )— This  lies  farther  down  and  more  be- 


where  the  helix  rises  from  the  concha, 
inserted  into  the  posterior  mai-gin  of  the  1 
mg  portion  of  the  helix.  J 


The  muscle  of  the  tragus,  (m.  Iragicm ) _ ' 


an  oblong  square  form,  this  muscle  covere 


outer  surface  of  the  tnigus,  from  the  lower 


to  the  upper  margin  of  which  its  fibres  run) 


The  mtiscle  of  the  antitragus,  f m.  untilr 


cus). — The  fibres  of  this  muscle  arise  fronjlli 
outer  surface  of  the  antitragus,  and  are  ins  k 
by  a small  tendon  to  which  they  convert  I 
the  lower  extremity  of  the  anthelix. 

Fig.  25. 


a.  m.  helicig  mg 

c.  m.  helicis  Bg  , 

d.  m.  tragicus  ; e. 
antitragicus. 


The  intrinsic  muscles  situated  on  the  concace  l 
the  auricle  ( diminished ).  ( From  Soemmerring)A 


The  transverse  muscle  of  the  ear,  ( m. 
versus  auricula,)  is  situated  on  the  back  i 
ear.  It  is  composed  of  fasciculi  not  very! 
tinctly  muscular,  which  run  from  the  dorsu 
the  concha  to  the  back  of  the  anthelix, 
elevation  vvhich  corresponds  to  the  nav 
fossa. 

Fig.  26. 


a.  transversttf  1 
cle;  b.  helix;  c.J 


of  the  concha ; d| 


gus ; e.  fissure  of 
torifii. 


The  back  of  the  cartilage  of  the^  external 
the  transversus  muscle  ( diminished ).  ( From  > 
ring). 


B.  The  external  auditory  passage,  ( me 
ditorius  externus  s.  porus  acusticus;  Fr. 
duit  audit  if  ou  auriculaire ; Germ.  Der  Gi 
gang.) — Like  the  Eustachian  tube,  the  extjl 
auditory  passage  is  composed  of  an  os 
portion,  and  a portion  partly  cartilaginous 
partly  membraneous.  The  osseous  portioi( 
been  already  described  as  a part  of  the 
wall  of  the  tympanum;  the  other  portion  c< 
to  be  noticed  here  as  a continuation  of  the 
tilage  of  the  auricle.  The  passage  will  th^ 
considered  as  a whole. 

Cartilaginous  and  membraneous 
the  external  auditory  passage,  meatus  audit 
cartilagincHS-membranaceus.  This  portic 
the  auditory  passage,  about  half  ai^^^hJOL 
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ue,  in  which  many  ceruminous  glands  are 
jed. 

plate  of  cartilage  which  forms  the  an- 
and  lower  wall  of  this  portion  of  the 
ry  passage  is  of  a triangular  shape  with  a 
running  through  its  base  to  near  the  apex, 
ose  is  below ; the  apex  above.  The  base 
ponds  to  the  anterior  surface  of  the  mas- 
iMOcess.  One  side  is  attached  to  the 
f)r  and  lower  part  of  the  circumference 
outer  extremity  of  the  osseous  passage, 
•ise  and  strong  cellular  tissue.  The  other 
ronesponds  to  the  base  of  the  tragus, 
pex  or  angle  formed  by  the  two  sides 
. nto  the  upper  part  of  the  base  of  the 
and  corresponds  to  the  root  of  the 
atic  process.  Tlie  angle  formed  by  the 
and  that  side  which  is  attached  to  the 
s part  of  the  passage,  is  extended  into 
d pointed  tongue,  which  is  fixed  into  the 
;jid  rough  depression  at  the  lowest  part 
margin  of  the  orifice  of  the  osseous 
e.  The  angle  formed  by  the  base  and 
ler  side  is  continued  into  the  concha, 
dense  fibrous  cellular  tissue,  which 
tes  the  passage  above  and  behind,  ex- 
tfrom  the  cartilage  of  the  concha  to  the 
and  posterior  part  of  the  margin  of  the 
al  orifice  of  the  osseous  part  of  the  passage, 
at  are  called  the  fissures  of  Santorini, 
Santoriniame,  are: — 1.  that  fissure 
ling  through  the  base  of  the  triangular 
of  cartilage  to  near  its  apex ; and  2.  that 
en  the  outer  margin  of  the  cartilage  and 
of  the  tragus.  These  fissures  are 
fibrous  cellular  tissue  which,  particu- 
)ver  the  second  fissure,  appeared  to  San- 
to consist  of  muscular  fibres.  These 
i have,  therefore,  received  the  name  of  the 
e of  the  largest  fissure,  or  the  muscle  of 
rrini,  m.  incisura  majoris  s.  Santorini. 

considered  their  action  to  be,  by  ap- 
r Dating  the  cartilaginous  pieces,  to  shorten 
i>ngth  of  the  passage. 

kvwed  as  a whole,  the  auditory  passage  is  a 
of  an  oval  calibre.  It  leads  from  the 
!e  to  the  tympanum,  from  the  cavity  of 
it  is  separated  by  the  interposition  of  the 
»otana  tympani.  In  front  of  it  lies  the 
of  the  lower  jaw,  behind  is  the  mastoid 
5*.  In  the  adult  its  length  is  about  an  inch 
quarter,  and  its  direction  is  at  first  some- 
|f  forwards,  then  upwards  and  backwards, 
vastly  downwards  and  forwards  again.  Its 
I t wall  is  from  one-tenth  to  one-fifth  of  an 
■longer  than  the  upper. 

’••anditory  passage  is  lined  by  a continua- 
' of  the  skin  of  the  auricle.  This  skin  be- 
tuore  and  more  delicate  as  it  approaches 
•*0^  part  of  the  passage, — extremely  so 
^ is  continued  on  the  outer  surface  of 
^^na  tympani.  The  skin  of  the  audi- 
is  covered  with  fine  hairs,  and  in 
P®^>®us  close  to  the  entrance,  hairs  like 
e on  the  tragus,  sometimes  of  considerable 
to  I are  enrooted. 

«e  skin  of  the  auditory  passage  is  connected 
ue  subjacent  cartilage  and  bone  by  rather 


•• 
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mis  readily  separates  by  putrefaction,  ana  may 
be  drawn  out  like  the  finger  of  a glove,  the 
blind  end  being  the  part  which  forms  the  outer 
borrowed  layer  of  the  membrana  tympani. 

From  about  a tenth  of  an  inch  within  the 
auditory  passage  to  about  one-fifth  of  an  inch 
from  the  membrana  tympani,  the  lining  integu- 
ment is  perforated  by  numerous  small  aper- 
tures, the  terminations  of  the  excretory  ducts  of 
the  glands  which  secrete  the  ear-wax.  These 
excretory  orifices  are  most  numerous  about  the 
middle  of  the  passage,  towards  the  termination 
of  the  cai'tilaginous  and  membraneous  portion. 

The  ceruminous  glands,  glandulce  cerumi- 
nos(e,  are  small  round  or  oval  bodies  of  a 
brow'nish  yellow  colour,  and  very  vascular. 
They  are  imbedded  in  the  areolae  presented  by 
the  dense  cellular  tissue  which  connects  the 
skin  of  the  auditory  passage  to  tlie  subjacent 
cartilage  or  bone. 

The  ear-wax,  cerumen,  is,  as  is  known,  a 
thick  orange-coloured  or  yellowish  brown  viscid 
substance,  of  an  extremely  bitter  taste,  and 
somewhat  aromatic  odour.  When  first  secreted, 
it  is  a thin  yellowish  milky  fluid.  (See  Ceru- 
men.) 

The  auditory  passage,  especially  in  the 
middle,  is  usually  covered  with  a more  or  less 
thick  layer  of  it.  It  consists  principally  of  a 
butter-like  fat  and  albumen  in  combination  with 
a peculiar  animal  matter ; of  a yellow,  bitter, 
alcoholic  extractive  matter,  with  lactate  of  potass 
and  lime  and  a watery  extractive  matter. 

In  irritation  or  diseased  states  of  the  glands, 
the  ear-wax  is  changed  in  its  properties,  and  is 
thrown  out  in  larger  quantities  Aan  usual,  so 
that  it  collects  and  comes  sometimes  to  fill 
completely  the  auditory  passage,  and  thus  give 
rise  to  dulness  of  hearing. 


Fig.  27. 


^ Honzontal  section  of  the  auditory  passage  ( dimi- 
nished). ( From  Soemmerring ), 

a.  Skin  of  the  face  in  front  of  the  car  ; b.  lobule 
of  the  auricle  ; c.  the  antitragus  ; d.  the  tragus  cut; 
e.  anthelix  ; f.  helix  ; g,  anterior  pan  of  the  osseous 
auditory  passage,  cut ; h,  A.  anterior  part  of  the 
cartilaginous  portion  of  the  passage,  cut ; ».  poste- 
rior part  of  the  cartilage  of  the  ear  ; A.  membrana 
tympani ; 1.  section  of  the  mastoid  process  ; m. 
dura  mater ; n.  skin  behind  the  ear.  It  is  seen 
continued  over  the  auricle,  and  from  that  into  the 
auditory  passage ; o.  first  or  greater  curve  of  the 
auditory  passage  ; the  end  of  which  is  directed  for- 
wards ; p.  the  second  or  smaller  curve,  directed 
backwards;  q.  third  and  smallest  curve  ; at  o.  and 
p.  are  seen  the  orifices  of  the  ceruminous  glands. 

E 
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of  hearing. 

Nerves  of  the  tympunmn. — The  tympamim 
receives  nerves  from  difierent  sources — from 
tlie  fiftl),  the  seventh,  eighth,  and  ninth  pairs  of 
cerebral  nerves.  Moreover,  its  nerves  have 
communication  with  the  sympathetic  system. 

The  facial  nerve  or  portio  dura  of  the  seventh 
' pair  rises  from  the  brain  by  two  roots,  which 
, unite  together  in  the  meatus  auditorius  inter- 
, nus,  but  before  uniting,  the  smaller  root  sends 
off  a delicate  filament,  which  forms  a commu- 
,■  nication,  as  has  been  mentioned,  with  the  au- 
ditory nerve.  This  communication,  first  pointed 
I out  by  Swan,  has  recently  been  very  fully  in- 
i’ vestigated  by  Arnold.  According  to  the  latter, 

I in  the  middle  or  at  the  bottom  of  the  internal 
[ auditory  meatus,  one  or  several  delicate  fila- 
I ments  go  off  from  the  smaller  branch  of  the 
j'  facial,  and  join  the  auditory  nerve.  After  this 
the  facial  nerve  enters  the  aqueduct  of  Fallo- 
pius, and  issues  from  the  cranium  through  the 
stylo-mastoid  hole.  In  this  course  it  receives, 

I at  the  place  where  it  forms  the  knee-like  bend 
, into  the  aqueduct  of  Fallopius,  the  superior 
I branch  of  the  Vidian  or  superficial  petrosal 
I nerve,  nervus  petrosus  superjicialis,  s.  major. 

I The  superficial  petrosal  nerve  comes  off, 

I along  with  the  inferior  branch  of  the  Vidian  or 
j deep  petrosal  nerve,  from  the  posterior  part  of 
I the  spheno-palatine  ganglion  or  ganglion  of 
! Meckel.  Leaving  the  deep  petrosal  nerve  at 
, the  posterior  orifice  of  the  Vidian  canal,  the 
, superficial  petrosal  proceeds  upwards  through 
the  cartilaginous  substance  in  the  foramen  lace- 
rum  medium,  and  then  runs  backwards  in  the 
I groove  on  the  anterior  surface  of  the  petrous 
bone  leading  to  the  hiatus  of  Fallopius. 
Having  entered  the  latter,  it  joins  the  facial 
nerve,  and  forms,  with  its  external  fasciculi,  a 
gangliform  swelling,  intumescentia  ganglijbr- 
, mis  nervi  facialis,  of  a grayish  appearance  and 
soft  consistence. 

From  this  swelling  a filament  arises  by  one 
I or  two  roots,  and  runs  backwards  into  the  in- 
ternal auditory  passage  to  join  the  upper  por- 
tion of  the  auditory  nerve,  where  the  first  fila- 
I ment  joined,  and  forms  with  it  a small  reddish 
gray  elevation,  known  to  and  delineated  by 
Scarpa. 

. Another  branch,  which  arises  from  the  gan- 
glionic swelling,  is  the  chorda  tympani.  The 
J chorda  tympani  thus  in  reality  derives  its  origin 
, both  from  the  facial  and  the  superficial  petrosal 
nerves.  The  chorda  tympani  accompanies  the 
facial  nerve  along  the  aqueduct  of  Fallopius 
I till  within  a little  of  the  exit  of  the  latter  by  the 
stylo-mastoid  hole.  The  chorda  tympani  then 
leaves  the  facial  nerve  at  an  acute  angle,  and 
J proceeds  upwards  in  a proper  canal  in  the 
4 bone,  enters  the  cavity  of  the  tympanum  by  the 
I opening  just  within  the  posterior  part  of  the 
' groove  for  the  membrana  tympani  already  de- 
j scribed.  From  this  opening  it  proceeds  for- 
i wards  between  the  long  process  of  the  incus 
and  the  handle  of  the  malleus,  to  the  fissure  of 
t,  Glasser,  through  the  canal  beside  which,  already 
described,  it  makes  its  exit  from  the  cavity  of 
the  tympanum.  It  then  descends  by  the  inner 
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and  joins  at  an  acute  angle  the  lingual  nervy' 
In  its  passage  across  the  cavity  of  the  tymny” 
num,  the  chorda  tympani  anastomoses  by 
or  several  filaments  with  the  nerve  which  ihj' 
fifth  pair  sends  to  the  membrana  tympani. 


Fig.  28. 


membrana  tympani  from  within,  and  thet 
of  the  chorda  tympani  across  the  tympanum, 
with  the  connexions  of  the  malleus  and  incus  ( » 
fed ).  ( From  Soemmerring ). 


a.  Membrana  tympani ; h.  handle  of  the  i 
and  tendon  of  the  internus  mallei  cut  near  iti 


sertion  ; c,  c.  the  chorda  tympani. 


To  return  to  the  facial  nerve.  It  give*, 
a little  below  the  pyramid,  a branch  to  the  sf 
pedius  muscle. 

The  pneumogastric  nerve,  in  its  p 
through  the  base  of  the  skull,  forms  a sm; 
ganglion,  from  which  springs  a nerve 
goes  to  the  ear,  ramus  auricularis  nervi 
This  nerve  is  joined  by  a filament  from 
petrous  ganglion  of  the  glosso-pharyngi 
then  runs,  according  to  Arnold,  in  a groove 
the  jugular  fossa,  and  at  last  arrives  at  l 
aqueduct  of  Fallopius.  Here  it  divides  i 
three  branches,  the  smallest  of  which  runs'i 
wards  in  the  aqueduct  of  Fallopius  to 
the  origin  of  the  facial  nerve,  and  unites 
it;  the  second  branch,  which  is  sorai 
larger,  runs  downwards,  and  also  anastoi 
with  the  facial.  The  third  and  most  consid 
ble  branch  will  be  noticed  along  with 
nerves  of  the  auricle  and  auditory  passage,  j 

The  nervous  anastomosis  in  the  tympanu 
The  principal  nerve  of  this  anastomosis  is| 
nerve  of  Jacobson,  or  tympanic  nerve  of  Arof 

The  tympanic  nerve,  nervus  tympanicus,  f 
tends  between  the  petrous  ganglion  of  the  gMI  k 
pharyngeal  nerve  and  the  otic  ganglion  or  » 
glion  of  Arnold.  To  follow  it  from  the  glo<*  « 
pharyngeal,  we  find  it  arises  from  the  \ 
part  of  the  petrous  ganglion,  along  with  mo|« 
filament,  which  goes  to  communicate  with  ■'  ' 
ganglion  cervicale  supremum,  and  also  with|h 
pneumogastric.  The  tympanic  nerve  enl|^ 
by  the  tympanic  canal  already  described,, 
cavity  of  the  tympanum.  Here  the  nerve  i 
pears  near  the  anterior  margin  of  the  fenf 
rotunda,  traverses  the  groove  on  the  pron 
tory,  arrives  in  front  of  the  vestibular  fenei 
then  enters  the  proper  osseous  canal,  into  wl 
the  groove  on  the  promontory  is  continued 


f plexus  of  the  tympanum  (from  Breschet, ) 


iternal  carotid  artery ; h.  glosso-pharyngeal 
c.  petrons  ganglion  of  the  same  nerve  ; 
f principal  trunk,  of  the  nervous  plexus  of  the 
anm  which  extends  to  join,  e.  the  otic  gang- 
r ganglion  of  Arnold ; f.  lower  maxillary 
u>  which  the  ganglion  adheres ; g.  filaments 
amunication  between  the  nerve  of  Jacobson 
l ie  carotid  plexus ; h.  carotid  plexus ; i.  fila- 
o the  fenestra  rotunda,  or  cochlear  fenestra ; 
aent  to  the  vestibular  fenestra;  h filament 
to  anastomose  with  the  facial  nerve ; m.  fila- 
mnning  alongside  the  Eustachian  tube ; 
tlo  dura  of  the  seventh  pair ; o.  chorda  tym- 
ciut;  p.  nervous  filament  from  the  otic  gang* 
} the  muscle  of  the  malleus. 


e branches  given  off  and  the  communica- 
fonned  by  the  tympanic  nerve  in  the  course 
libed,  are  the  following.  On  entering  the 
anom,  the  tympanic  nerve  divides  into 
branches,  a lower  and  an  ujmer.  The 
' branch  first  gives  twigs  to  the  Eustachian 
^ and  then  passes  out  of  the  cavity  of  the 
into  the  carotid  canal,  through  a 


J-Wdder  fNenrologische  Beobachtungcn.  Dor- 
»1838,)  has  recently  discovered  a new  nervus 
“•••peTficialis,  which,  for  the  sake  of  distinc- 
calls  terthu.  It  proceeds  from  the  plexus 
►npanying  the  middle  meningeal  artery  into  the 
7 of  the  cranium,  passes  through  a proper  fis- 
tn  the  anterior  surface  of  the  petrous  bone  and 
* the  entrance  of  the  canal  of  Fallopius  into 
■^roos  bone  to  join  the  facial.  It  is  not  always 
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y and  which  opens  on  the  surface  of  the 
s bone  outside,  and  in  front  of  the  hiatus 
lopius.  From  this  the  nerve  advances 
;n  the  anterior  margin  of  the  petrous 
nd  the  posterior  angle  of  the  great  wing 
. sphenoid,  between  the  internal  muscle 
; loalleus  and  the  superficial  petrosal 
There  it  approaches  the  nerve  of  the 
js  mallei,  and  proceeds  parallel  with  it, 
ider  the  name  of  riervus  petrosas  superji- 
minor  Amoldly*  goes  to  join  tlie  otic 


>n. 


Fig.  29. 


passage  in  ui*  uuiic,  wiicio  it  aiiaoioiiitiocs  »rjtii 

the  sympathetic  nerve.  The  upper  branch,  the 
continuation  of  the  nerve,  gives  a twig  to  tlie 
secondary  membrana  tyrnpani.  According  to 
Varrentiapp,  there  arises  from  it,  by  two  roots, 
a twig  w'hich  runs  on  the  inner  wall  of  the 
cavity  of  tlie  tympanum,  then  into  the  Eusta- 
chian tube,  the  cartilage  of  whicli  it  penetrates 
anteriorly,  and  at  last  loses  itself  in  the  mucous 
glands  around  its  guttural  orifice.  A little 
higher  up  a third  branch  goes  to  the  vestibular 
fenestra,  and,  according  to  Lauth,  the  tympanic 
nerve  receives,  immediately  on  its  entrance  into 
the  canal  in  the  upper  part  of  the  petrous  bone, 
a filament  from  the  facial  nerve.  Moreover, 
the  tympanic  nerve  receives  a filament  of  com- 
munication from  the  external  branch  of  the 
nervus  caroticus,  the  anterior  and  stronger 
branch  of  the  first  cervical  ganglion  of  the  sym- 
pathetic. 

From  the  otic  gunglion  a nerve  goes  to  the 
internal  muscle  of  the  malleus,  ramus  ad  ten- 
sorem  tyrnpani.  It  arises  from  the  upper  and 
posterior  part  of  the  ganglion,  and  runs  back- 
wards on  the  inner  side  of  the  middle  menin- 
geal artery  to  the  muscle. 

2.  Nerves  oj'  the  auricle  and  auditory  pas- 
sage.— The  auricle  and  auditory  passage  derive 
their  nerves  from  the  cervical  plexus,  from  the 
facial,  from  the  third  branch  of  the  fiftli  pair, 
and  also  from  the  pneumogastric. 

The  nerve  from  the  cervical  plexus  is  the 
great  auricular  nerve,  nervus  auricularis  mag- 
nus.  It  comes  off  from  the  anterior  branch  of 
the  third  cervical  nerve,  and  is  distributed 
principally  to  the  skin  on  the  back  of  the 
auricle  and  to  the  posterior  muscles.  One 
branch  passes  between  the  antitragus  and  the 
tail-like  process  of  the  helix  to  the  other  surface 
of  the  ear  and  ramifies  there. 

The  facial  nerve  on  its  exit  from  the  stylo- 
mastoid hole  gives  off  the  posterior,  inferior  or 
deep  auricular  nerve,  nervous  auricularis  pos- 
terior, profundus  inferior,  which  receives  a 
twig  from  the  pneumogastric  and  another  from 
the  great  auricular  branch  of  the  third  cervical 
and  then  divides  into  two  branches,  a posterior 
larger,  and  an  anterior  smaller.  The  former 
gives  twigs  to  the  skin  of  the  mastoid  process 
and  the  retrahentes  auriculam  muscles,  the 
latter  spreads  on  the  lower  and  posterior  part 
of  the  cartilaginous  auditory  passage  and  the 
concha,  giving  twigs  to  the  skin  of  these  parts 
and  the  retrahentes  auriculam.  It  sometimes 
sends  a branch  through  the  cartilage  into  the 
auditory  passage  to  ramify  in  the  integument 
lining  that  part. 

The  temporal  branches  of  the  fiicial  nerve 
send  filaments  to  the  skin  of  the  anterior  part 
of  the  auricle,  and  to  its  anterior  and  superior 
muscles. 

The  superficial  temporal  nerve,  a branch  of 
the  posterior  and  inferior  fasciculus  of  tlie  third 
division  of  the  fifth  pair,  gives  off  two  branches, 
nervi  meatus  audilorii  extemi,  inferior  et  supe- 
rior, the  ramifications  of  which  are  distributed 
to  the  integument  of  the  auditoiy  pa.ssage  and 
concha.  There  is  one  branch,  nervus  tyrnpani, 
which  runs  under  the  upper  wall  of  the  osseous 


^ auditory  passage  to  tlie  memBrana  tympani, 
i between  the  layers  of  which  it  glides  and  sepa- 
rates into  very  delicate  filaments,  by  one  or  two 
of  which  it  anastomoses  witli  the  chorda  tym- 
pani. The  last  branch  of  the  superficial  tem- 
poral nerve  sends  filaments  to  the  auricle  and 
its  anterior  and  superior  muscles. 

The  third  and  most  considerable  branch  of 
the  auricular  nerve  of  the  pneumogastric, 
1 ramus  auricularis  nervi  vagi,  gets  into  the  cana- 
I liculus  mastoideus  of  Arnold,  through  an  open- 
ing near  the  lower  aperture  of  the  canulis  chorda 
ti/mpani.  It  here  divides  into  two  branches, 
one  of  which  joins,  as  has  been  said,  the  pos- 
I terior  auricular  branch  of  the  facial  nerve;  the 
I other,  which  is  stronger,  arrives  at  the  posterior 
I wall  of  the  external  auditory  passage,  gives 
t , filaments  to  the  ceruminous  glands,  and  in 
company  with  a branch  of  the  posterior  auricu- 
lar artery  penetrates  the  cartilage  of  the  ear  to 
ij'  ramify  on  the  skin  covering  its  convex  surface. 
::i  Arteries  of  the  external  ear  and  tympanum. 
The  posterior  auricular  artery.  This  sup- 
plies  branches  which  ramify  on  the  convex 
|:  surface  of  the  auricle,  and  also  turn  over  the 

i helix  to  spread  out  on  the  other  surface.  Twigs 
' are  also  given  off  to  the  auditory  passage. 

I A remarkable  branch  of  the  posterior  auri- 
I cular  is  the  stylo-mastoid  artery.  This  enters 
i the  stylo-mastoid  hole  and  runs  along  the 

i aqueduct  of  Fallopius,  and  ends  by  anasto- 

! mosing  with  a branch  of  the  middle  meningeal, 
called  the  Vidian  artery,  which  enters  by  the 
I hiatus  of  Fallopius.  In  its  course  the  stylo- 
mastoid artery  transmits  twigs  to  the  mastoid 
cells,  the  external  auditory  passage,  the  mem- 
1 brana  tympani,  the  stapedius  muscle,  and  the 
: external  semicircular  canal. 

; The  twig  to  the  membrana  tympani  is  called 
. arteria  tympanica  superior.  This  artery,  toge- 
ther with  the  arteria  tympanica  irferior  from 
I the  internal  maxillary,  supplies  the  membrana 
tympani.  The  arteries  run  round  the  circum- 
ference of  the  membrane  and  down  along  the 
handle  of  the  malleus,  and  branching  out  form 
by  their  inosculations  a fine  net-work. 

; The  temporal  artery  sends  branches  to  the 
j anterior  part  of  the  auricle,  the  external  auditory 
passage,  and  to  the  ceruminous  glands.  It  also 
gives  off  a branch  which  enters  the  tympanum 
by  the  fissure  of  Glasser,  and  ramifies  in  the 
mucous  membrane  of  the  outer  wall  of  that 
I cavity. 

' The  occipital  artery  gives  twigs  to  the  auricle. 

The  internal  mvLxillary  artery. — This  artery 
gives  off  a branch  to  the  joint  of  the  lower  jaw, 
t a twig  of  which,  the  arteria  tympanica  inferior, 
just  mentioned,  passes  through  the  fissure  of 
Glasser  into  the  tympanum  and  inosculates  on 
j the  membrana  tympani  with  the  twigs  of  the  su- 
I periortympanicartery  of  the  stylo-mastoid.  Tlie 
■ internal  maxillary  also  sends  a branch,  the  deep 
auricular  artery,  arteria  auricularis  profunda, 
,J  to  the  cartilaginous  portion  of  the  auditory 
I passage,  where  it  supplies  the  lining  integu- 
ment and  glands.  It  moreover  sometimes  gives 
small  branches  to  the  Eustachian  tube. 

I The  middle  meningeal  artery  in  the  first  part 
of  its  course  gives  branches  to  the  Eustachian 


tube.  In  the  cranium  it  sends  a branch, 
Vidiana,  into  the  Fallopian  canal,  which 
been  already  described  as  anastomosing  will* 
the  stylo-mastoid.  It  also  sends  branclu  - v 
the  tympanum,  which  minify  in  the  muun-. 
membrane  of  that  cavity  and  in  the  muschx^ 
the  small  bones.  ' ; 


The  accessory  middle  meningeal  artery, 
present,  gives  branches  to  the  Eustachian  tufcy 
The  inferior  pharyngeal  artery  also  giv^ 
branches  to  the  Eustachian  tube,  to  the  pyraij,|jV 
and  cavity  of  the  tympanum.  The  Eustar ^,j.^ 
tube  also  receives  twigs  from  the  inferior  pel, 
tine  branch  of  the  facial  artery. 

Tire  internal  carotid,  before  entering 


Ifi^ 


cranium,  sometimes  gives  a small  twig  toii^ 


Eustachian  tube  and  sends  another,  throueli 
small  passage  leading  from  the  carotid 
into  the  tympanum,  to  the  promontory. 

In  some  animals,  such  as  the  mole,  tW 
squirrel,  the  guinea-pig,  the  marmot,  8cc. 
is  an  osseous  canal  like  a bar  of  bone  extendk 
over  the  vestibular  fenestra  and  running  throog 
between  the  crura  of  the  stapes.  This  w 
first  observed  by  Sir  Anthony  Carlisle  in  | 
marmot  and  guinea-pig,  who  describes  it ; 

“ an  osseous  bolt  to  rivet  it  (the  stapes)  U i 
situation.”*  The  canal  is  for  the  passage  rfi 
artery  and  nerve  which  in  some  other  anka 
are  unprovided  with  an  osseous  canal  in  di 
course  through  the  stapes.  The  artery  runni 
through  the  stapes  was  observed  about  t 
years  ago  by  Professor  Ottof  in  hybenii 
animals;  but  Professor  Hyrtl  of  PragueJ 
shewn  that  the  artery  is  by  no  means  pi 
to  those  animals,  as  it  does  not  occur  in  s 
and  as  it  occurs  in  animals  which  do  not  hyb 
nate. 

Mr.  Shrapnell  § describes  in  the  human 
an  artery  accompanied  by  a nerve, 
through  the  membrane  which  fills  up  the  ^ 
between  the  arms  of  the  stapes.  Mr.  Shra[ 
was  led  to  this  observation  from  what  he 
seen  in  the  rat,  viz.  a nerve  and  artery 
through  the  stapes  and  supported  by  a min 
channel  of  bone.  Professor  HyTtljl  has  ro 
recently  described  three  modes  of  distribut 
of  the  arteries  in  man,  which  he  has  met  w 
analogous  to  the  artery  running  through 
stapes  in  the  animals  above  mentioned.  • 

The  arteries  of  the  external  and  middle  ! 
are  accompanied  by  corresponding  veins, 
to  lymphatics,  there  are  some  small  glal 
behind  the  auricle  and  in  front  of  the  mask 
process.  The  lymphatic  vessels  of  the  extefi  » 
ear  accompany  the  arteries  and  veins,  but  p}*  l' 
cipally  the  latter.  Little  or  nothing  is  knd*  I't 
of  the  lymphatics  of  the  tympanum 
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Trans.  1805,  p.  204. 

t Nova  Acta  Acad.  Css.  Loop.,  tom 

p.  662.  . . 

J Ueber  die  Analogicn  dcr  durch  den  oteigJI_ 
Ar/*  in  Medicinisch6  Jl- 


Staates,  Bd.  ll 


verlaufenden  Arteric,  &c. 
biicher  des  oesterrcichischen 

p.  457,  Wien  1836.  , « a 

6 On  the  Nerves  of  the  Ear,  in  London  Mc<f 
Gazette,  vol.  x.  p.  507,  1832. 
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i|,  lopment  and  irregular  conditions  of  the 
organ  of  hearing. 

. I i development  and  irregular  conditions  of 
bulb.— Out  knowledge  of  tlie  early  for- 
imW  of  the  ear-bulb  is  not  very  precise.  This 
^,|.ve  know,  that  it  has  quite  a sepaiute 
c#  i ‘rom  the  rest  of  the  apparatus  of  hearing, 
in  the  irregular  conditions  of  the  oi-gan 
ing  on  defective  development,  there  is 
i:,tant  and  necessary  relation  betwixt  the 
•h  and  the  accessory  parts  of  the  ear; 
atter  may  be  imperfect  while  the  former 
natural  state,  and  vice  versa.  In  many 
lowever,  it  has  been  found  that  imper- 
/elopraent  of  the  one  attended  an  irre- 
ondition  of  the  other.  The  earlier  a 
brmed  the  fewer  deviations  it  is  subject 
I greater  number  of  malformations  affect 
-essory  parts  than  the  ear-bulb,  as  the 
jare  developed  subsequent  to  the  latter, 
development  of  the  ear-bulb  commences 
urly,  soon  after  the  appearance  of  the 
Sit  takes  place  by  the  springing  forth  of 
litory  nerve  in  the  form  of  a tubular 
.tation  of  the  brain.  At  its  central  ex- 
the  cavity  of  the  cerebral  prolongation 
nnuous  with  that  of  the  fourth  ventricle, 
rripheral  extremity,  which  extends  into 
iscular  layer  of  the  embryo,  and  particu- 
ito  the  osseous  part  of  it,  forms  a vesi- 
dilatation  which  is  gradually  separated 
he  brain.  To  this  vesicle  of  nervous 
nee,  which  is  the  labyrinth,  there  grows 
Is  a reflection  of  the  teguraentary  layer  to 
le  accessory  parts  of  the  organ  of  hearing, 
h is  Baer’s  account  of  the  development 
tear  in  the  chick.  Iluschke,  on  the  con- 
lays  that  the  membraneous  labyrinth  does 
ise  from  the  brain,  but  is  originally  a 
sac  of  the  skin  with  an  excretory  duct, 

, gradually  contracts,  until  the  blind  sac 
a is  completely  cut  off  from  the  rest  of 
^umentary  system. 

ever  this  may  be,  the  labyrinth,  accord- 
I the  observations  of  Valentin*  made  on 
pibryo  of  the  sheep,  exists  at  a very  early 
( i,  under  the  form  of  a simple  elongated 
Kvith  an  oblong  cavity,  which  is  the  ves- 
. This  cavity  becomes  broader,  assumes 
>>ider  form,  and  presents  in  the  interior  a 
*vhat  uneven  surface.  Soon  after  this,  its 
• end  is  elongated  and  begins  to  make  a 
nar  turn,  which  is  the  first  rudiment  of  the 
r-ea.  The  turns  of  this  cochlear  vesicle  be- 
i.  gradually  more  developerl.  A short  time 
Nhe  commencement  of  the  development  of 
^whlea,  the  semicircular  canals  begin  to 
^ themselves  as  processes  or  diverticula  of 
®stibule.  There  first  appears  the  posterior 
behind  the  vestibular  fenestra ; it  be- 
» elongated  from  within  and  below  out- 
9 and  upwards,  then  bending  in  the  form 
1 arch  returns  to  the  vestibule.  In  a si- 
r manner  the  superior  and  inferior  semi- 
nar canals  are  formed.  Tlte  semicircular 


Handbuch  tier  £nlwickelunKSKCBchicbte 
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C’anais  are  ai  nrsi  propuriiuiiany  very  wiue,  uu» 
gradually  contract,  till  at  last  the  ampulltE  pre- 
sent the  only  trace  of  their  former  width.  The 
vestibule  itself  has  diminished  in  breadth  and 
length,  and  acquired  a more  trapezoidal  form. 
The  vestibular  fenestra,  which  was  before  not 
very  distinct  and  still  round,  has  become  more 
evident  and  exhibits  an  oval  shape. 

What  Valentin  here  describes  is  only  the 
basis  of  the  future  osseous  labyrinth.  There 
exist  as  yet  no  observations  bearing  on  the  mode 
of  development  of  the  membraneous  labyrinth. 

The  irregular  conditions  whidi  the  labyrinth 
has  been  found  to  present,  as  well  as  the  struc- 
ture permanent  in  the  lower  animals,  corre- 
spond in  a remarkable  manner  with  the  above-de- 
scribed stages  of  development.  Thus  in  a mon- 
strous foetus,  Hyrtl*  found,  instead  of  a vestibule, 
cochlea,  semicircular  canals,  and  internal  mea- 
tus, a single  very  capacious  cavity,  containing  a 
membraneous  sac,  in  which  the  auditory  nerve, 
sufficiently  well  developed,  terminated.  There 
was  no  trace  of  vestibular  or  cochlear  fenestra, 
and  the  accessory  parts  of  the  organ  were  en- 
tirely wanting.  Rodererf  describes  a somewhat 
similar  case,  in  which,  however,  some  of  the 
accessory  parts  presented  themselves,  though 
in  a very  rudimentary  and  imperfect  form. 

The  cochlea  has  presented  itself  as  a mere 
subdivision  of  the  vestibule  without  any  wind- 
ings, a state  of  parts  which  is  permanent  in 
birds.  In  other  cases,  though  presenting  wind- 
ings, these  have  been  found  fewer  than  natural, 
and  sometimes  the  spiral  lamina  has  been 
wanting  or  not  extending  throughout  all  the 
turns  of  the  cochlea,  so  that  no  subdivision 
into  scalae  or  but  a very  imperfect  one  pre- 
sented itself.  The  semicircular  canals  are 
sometimes  smaller  and  narrower  than  usual; 
one  or  all  of  them  have  been  found  wanting  or 
but  partially  present.  In  the  latter  case,  after 
running  a short  way,  they  have  been  observed 
stopping  short  and  terminating  in  a cul-de-sac. 
The  semicircular  canals,  as  they  are  formed 
later,  more  frequently  present  deviations  from 
the  regular  structure  than  the  vestibule  and 
cochlea. 

Our  knowledge  of  the  ear-bulb  in  the  human 
embryo  commences  at  about  the  third  month, 
when  the  membraneous  labyrinth  is  already 
very  perfectly  developed  and  surrounded  by  a 
cartilaginous  shell,  having  a structure  as  com- 
plicated as  at  a more  advanced  period  the  bony 
shell  presents.  The  membraneous  labyrinth  is 
at  this  early  period  so  firm  that  it  is  not  very 
difficult,  by  means  of  careful  dissection  and 
manipulation,  to  extract  the  whole  from  its 
cartilaginous  case. 

According  to  Meckel,J  the  membraneous  la- 
byrinth is  composed  at  first  of  two  perfectly 

* Bcitrago  zur  pathologischen  Anatomic  dcs 
Gehororgana.  In  the  Medicinische  Jahrbiichcr, 
dcs  k.  k.  oestr.  Stantes.  Wien,  1836.  Bd.  xx. 
p.  446. 

t Bcscriptio  foetus  parasitici.  In  Commentnriis 
Soc.  reg.  Goettingensis.  lom.  iv.  1754,  pp.  136 — 
148. 

I Manuel  d’Anatomio,  etc.  traduit  par  Jourdan 
ct  Brcschct,  tome  iii.  s.  1948 — 3o  Paiis,  1825. 
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within  llie  other,  but  not  connected  farther. 
The  inner  membrane  is  thinner  but  firmer  and 
more  elastic  than  the  outer.  Tlie  latter,  which 
does  not  adhere  to  the  cartilaginous  case  any 
more  than  it  does  to  the  osseous  labyrinth 
which  succeeds  it,  gradually  becomes  thin, 
until  at  the  seventh  month  there  is  no  longer 
any  trace  of  it.  The  inner  membrane,  on  the  con- 
trary, becomes  proportionally  thicker  and  firmer. 

Meckel  has  never  found  the  membraneous 
labyrinth  in  a more  simple  form,  nor  has  he 
been  able  to  determine  whether  it  ever  exists 
naked  in  the  cranium. 

At  a very  early  period  the  pulpy  mass  of 
the  auditory  nerve  becomes  converted  into 
nervous  bundles,  and  grows  either  by  lateral 
additions  or  by  an  increase  of  its  filaments. 
The  cochleai’  part  of  it,  according  to  Valentin,* 
lies  free  in  the  tube  of  the  cochlea  under  the 
form  of  a thick  white  cord;  it  follows  the  turns 
of  the  cochlea,  but  gives  no  considerable  la- 
teral fibrils  to  the  walls  of  it.  As  to  how  the 
auditory  nerve  ends  in  the  membraneous  laby- 
rinth at  this  period  nothing  is  known. 

In  an  anencephalous  foetus  described  by 
Hyrtl,f  the  cochlea  was  represented  by  a ca- 
vity, from  the  base  of  which,  corresponding  to 
the  internal  meatus,  there  rose  a pyramid  com- 
posed of  canals  and  extended  to  the  roof  of  it. 
This  pyramid  and  the  canals  composing  it  were 
the  representative  of  the  axis  and  its  canals  for 
the  transmission  of  the  fibrils  of  the  cochlear 
nerve.  There  was  no  trace  of  a turn  of  the 
cochlea  nor  of  a lamina  spiralis. 

We  now  enter  into  a more  explored  region, 
viz.  the  progress  of  ossification  in  the  laby- 
rinthic  shell,  and  for  the  knowledge  we  possess 
on  the  subject  we  are  chiefly  indebted  to  tlie 
late  J.  F.  Meckel.J 

The  osseous  labyrinth  is  at  first  merely  mem- 
braneous; by-and-bye  it  becomes  cartilaginous, 
and  lastly  ossifies.  The  membraneous  laby- 
rinth has  not  been  properly  distinguished  from 
it.  The  former  at  first  lies  free  in  the  cavity 
of  the  cranium;  the  latter  has  never  been  ob- 
served in  an  uncovered  state. 

The  development  of  the  osseous  labyrinth  is 
quite  distinct  from  the  formation  of  the  bony 
substance  of  the  petrous  bone.  The  latter  com- 
mences before  the  former. 

Ossification  commences  in  the  labyrinth  to- 
wards the  end  of  the  third  month  round  the 
fenestra  rotunda,  first  at  the  upper  part,  then 
at  the  lower  part ; and  when  a ring  of  bone  has 
thus  been  produced,  ossification  extends  for- 
wards. At  the  same  time  that  the  process  just 
described  takes  place,  another  osseous  nucleus, 
quite  distinct  from  the  preceding,  is  developed 
at  the  outer  extremity  of  the  superior  vertical 
semicircular  canal ; there  then  appears  a third 
small  scale  nearly  in  the  middle  of  the  posterior 
vertical  semicircular  canal.  Proceeding  from 
the  first  nucleus  of  bone,  ossification  makes 
rapid  progress  backwards  and  downwards ; 
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more  quickly  than  the  first,  so  that  the  wlu 
superior  vertical  semicircular  canal  is  soon  o-  • 
sified,  witli  the  exception  of  its  lower  concavi  i 
surface.  From  the  inner  extremity  of  this  ^ 
micircular  canal  ossification  extends  ™ 
inner  surface  of  the  petrous  bone, 
scribes  the  internal  auditory  meatus,  peneti^  K 
into  its  interior,  and  forms  the  base  of^  ' 


cochlea.  In  the  fifth  month  ossification 


tends  from  the  two  first  nuclei  to  tlie  horii^ 
semicircular  canal.  ” 

In  the  ossification  of  the  cochlea,  that 
petrous  bone  has  but  a very  small  sharej 
that  the  petrous  bone  contributes  is 
thin  prolongation  which  it  sends  betwe^ 
turns  of  the  cochlea.  This  process  is  nt|t 
broader  than  at  a subsequent  period.  f{Q 
the  third  month,  as  the  cochlea  widens 
without  inwards,  the  process  in  question  | 
comes  thinner,  and,  at  the  same  time,  are 
loped  the  less  considerable  projections  «bj 
separate  externally  the  first  external  turn 
half  of  the  cochlea  from  each  other. 

The  ossification  of  the  labyrinth  has 
found  imperfect;  thus  Krombholz*  reli 
case  in  which  he  found  the  semicircular 
as  well  as  both  scala;  of  the  cochlea,  preseni 
the  same  thinness  of  walls  as  is  remarked  ioi 
foetus.  Some  places  were  merely  memb 
I have  already  mentioned  that  the  aqu 
are  sometimes  unusually  wide,  a circumsi 
conceivable  when  we  consider  the  mode 
which  most  likely  they  are  developed, 
which  was  spoken  of  when  considering 
In  certain  of  the  lower  animals,  such  as 
pig,  they  are  naturally  wide. 

At  first  the  osseous  labyrinth  is  quite 
tinct  from  the  mass  of  the  petrous  bom 
which  it  is,  as  it  were,  embedded.  Its 
surface  is,  up  to  the  fifth  month,  quite  smi 
the  corresponding  inner  surface  of  the  oi 
mass  of  the  petrous  bone  is  smooth  also, 
not  so  much  so.  Tlie  two  surfaces  are 
confounded  together, although  the  spongy  ce! 
structure  of  the  petrous  bone  can  still,  evi 
some  time  after  birth,  be  easily  enough  remo] 
from  around  the  hard  bony  substance  of  thel 
rinth.  Afterwards  they  become  insepi 
though  it  is  still  possible  to  perceive  a 
of  the  line  of  demarcation  between  dr 
especially  in  the  cochlea. 

All  the  above  circumstances  show  that 
osseous  labyrinth,  Uiough  in  the  petrous 
is  not  of  it ; and  that,  as  has  been  already  s 
cannot  be  affirmed  to  belongto  the  skeleton, 
to  be  merely  embedded  in  a bone  which 
Moreover  as  Weberf  remarks,  the  osseous! 
rinth  is  not  in  all  animals  enclosed  in  the 
bone  of  the  sk  ull ; for  in  fishes,  when  a traced 
osseous  labyrinth  is  yet  to  be  found,  th 
circular  canals,  or  the  rudimentary  rep: 
tive  of  them,  are  situated  in  the  occipital 


Ip.  et  loc.  cit. 


* Miicke,  kurze  Ucbersicht  der  gcpnwar 
stehcndcn  Lehr-und-ErziehungsanstallcQ  fiir  T| 
stummc  u.  s.  w.  Prag.  1827,  p.  19. 

t Hildebrandt’s  Anatomic.  Bd.  iv.  p.  40. 
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•^elopmeiit  and  irregular  conditions  oj 
(iTium  and  external  ear. 
the  ti/nipaniiin  and  its  contents, 
e cavity  of  the  tympanum. — A prolon- 

• diverticulum  of  the  mucous  mem- 
the  throat,  extending  to  the  periphe- 

-ce  of  the  labyrinth,  and  forming,  with 
end,  a dilatation  there,  gives  us  the 
idea  of  a tympanum  and  Eustachian 
;ufc|^.i,ccording  to  Huschke* — and  his  views 
e or  less  supported  by  Burdach,-|- 
;and  Valentin,^the  cavity  of  the  tym- 
'ith  the  Eustachian  tube  is  a metamor- 
remains  of  the  first  branchial  fissure. 

• its  origin,  the  tympanum  has  nothing 
on  with  the  labyrinA. 

^in|l  found  the  Eustachian  tube  and 

the  tympanum,  in  an  embryo  at  the 
"veek,  under  the  form  of  a conical  or 
il  fossa.  This  fossa  gradually  extends 
ibe,  at  first  short  and  wide,  but  after- 
iger  and  narrower  in  proportion  as  the 
" the  tympanum  becomes  developed, 
■*des  from  the  cavity  of  the  mouth. 

chian  tube  is  at  first  simply  membra- 
.^About  the  middle  of  pregnancy,  ac- 
:to  Meckelir  and  Burdach,**  the  third 
iccording  to  Valentin,  it  acquires  a 
lous  investment. 

lind  membraneous  pouch  which  repre- 
! cavity  of  the  tympanum  is  at  first 
i 11  and  contracted,  and  is  to  be  distin- 
’from  the  walls  of  the  tympanum,  which 
>.  The  peripheral  surface  of  the  laby- 
ns,  as  is  known,  the  inner  solid  wall 
tmpanum,  and  the  tympanic  ring  and 
la  tympani  the  outer  wall.  In  pro- 
! 'herefore,  as  these  parts,  and  also  the 
process  are  developed,  so  does  the  tym- 
vity  acquire  its  proper  form,  and  is 
I more  withdrawn,  both  from  the  cavity 
nouth  and  the  lateral  surface  of  the 
h the  integument  of  which  it  is,  at  an 
iod,  in  contact. 

longation  of  the  mucous  membrane 
iharynx  forming  the  Eustachian  tube 
ty  of  the  tympanum,  is  at  first  very 
soft,  and  loose,  like  the  mucous  mem- 
the  nasal  and  guttural  cavities;  but 
-‘:h  it  loses  its  vascularity,  and  assumes 
simple  character.  United  by  loose 
tissue  to  the  subjacent  osseous  wall,  it 
itself  over  all  the  elevations,  and  dips 
depressions  of  it,  and  moreover  forms 
vhich  the  ossicles  are  enveloped.  The 
f the  tympanum  is  in  the  foetus  filled 
■nucus,  sometimes  transparent,  some- 


von  Oken,  Jahrv.  1827,  p.  401 ; Jahrg. 

Jahrg.  18.31,  p.  951 ; and  Meckel^ 
fir  Anatomic  und  Phyaiologie,  1832,  p. 

l3^aiologie  ala  Erfahrungswisscnschaft. 

. physiol.  Unterauchangen  liber  den  Kiem- 
t nnd  daaZangenbein,  1832,  p.  120. 

Ibach  der  Eniwickelungsgeschichte  des 
n,  p.  211. 

. p.  211  and  212. 

mel  d'Anatomic,  &c.  tom.  iii.  a.  1948,  p. 


times  Diooay,  ana  varying  irom  me  consistence 
of  water  to  that  of  a thick  jelly. 

The  cavity  of  the  tympanum  has  been  found 
sometimes  unusually  contracted ; sometimes, 
on  the  contrary,  very  much  dilated.  Non-de- 
velopment of  the  Eustachian  tube  would  be 
necessarily  attended  by  non-development  of  the 
tympanum,  but.  not  contrariwise.  Absence 
of  the  Eustachian  tube  and  cavity  of  the  tym- 
panum has  only  been  found  in  foetuses,  in  other 
respects  monstrous. 

In  describing  the  development  of  the  osse- 
ous labyrinth,  it  has  been  already  mentioned 
that  its  peripheral  surface,  which  forms  the 
inner  solid  wall  of  the  tympanum,  begins  to 
be  ossified  towards  the  end  of  the  third  month. 
An  ossific  point  first  appears  on  the  promontory 
at  the  circumference  ofthe  cochlear  fenestra,  and 
gradually  extends  upwards,  downwards,  for- 
wards and  backwards.  At  this  time  there 
is  no  trace  of  mastoid  process.  In  the  fourth 
month  the  sinuositas  mastoidea  begins  to  ap- 
pear, and  the  cavity  of  the  tympanum  be- 
comes somewhat  wider.  The  aqueduct  of  Fal- 
lopius is  not  yet  ossified,  nor  the  canals  for  the 
muscles  of  the  stapes  and  malleus,  a state  of 
parts  found  peiTOanent  in  most  of  the  lower  mara- 
mifera,  and  also  frequently  met  with  in  the  irre- 
gular conditions  of  the  ear  in  man.  When  the 
cochlea  is  arrested  in  its  developement,  the  pro- 
montory is  small  in  proportion  or  entirely 
wanting. 

In  the  fifth  month  the  aqueduct  of  Fallopius 
and  the  canals  for  the  muscles  of  the  stapes  and 
malleus  are  ossified.  In  this  month,  also,  the 
vestibular  fenestra  is  found  completely  formed, 
and  appears  proportionally  larger  than  in  the 
adult.  In  the  sixth  month,  the  temporal  bone 
being  altogether  more  developed,  and  the  mas- 
toid process  having  begun  to  appear,  the  cavity 
of  the  tympanum  increases  in  capacity,  espe- 
cially its  upper  part,  and  the  sinuositas  mas- 
toidea. The  direction  and  situation  of  the 
cochlear  fenestra  vary  much  at  the  different 
periods  of  formation,  which  is  owing  chiefly  to 
the  degree  of  development  of  the  promontory. 

The  vestibular  and  cochlear  fenestrae  are 
sometimes  found  unusually  small,  or  even  en- 
tirely wanting,  the  latter  being  obliterated  by 
an  extension  of  osseous  substance,  the  former 
by  the  same  cause,  or  by  anchylosis  of  the 
base  of  the  stapes.  The  cochlear  fenestra  some- 
times appears  to  open  into  the  vestibule,  but  this 
is  when  the  cochlea  is  in  a very  rudimentary 
state.  Such  a condition  may  be  compared  with 
the  state  of  parts  found  in  the  bird’s  ear. 

Little  or  nothing  is  known  of  the  origin  and 
development  of  the  membrana  tympani.  It 
may  be  looked  upon  as  the  persistence  of  that 
septum  which  exists  at  an  early  period  at 
the  opening  of  all  mucous  canals,  and  which 
is  produced  by  the  meeting  of  the  indentation 
inwards  of  the  skin  with  the  diveiticulum  of 
the  mucous  cavity  of  the  blastoderma.  The 
membrana  tympani  is  larger  in  proportion,  and 
more  vascular  the  younger  the  foetus  is.  The 
form,  situation,  and  direction  of  it  in  the  foetus 
is  dependent  on  the  tympanic  ring,  and  is  quite 
difl’erent  from  what  is  found  in  the  adult.  In 
reran!  to  form,  it  is  rounder.  As  to  siluafinn. 
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not  being  yet  developed,  the  membrana  tympani 
is  found  at  first  closer  to  the  surface  than  after- 
wards; and  its  direction  is  oblique  from  above 
downwards,  and  from  without  inwards,  so  that 
it  has  a more  or  less  horizontal  position,  corres- 
ponding to  the  base  of  the  cranium. 

More  is  known  of  the  origin  and  develop- 
ment of  the  tympanic  ring  in  which  the  mem- 
brana tympani  is  framed.  It  appears  later 
than  the  membrana  tympani  and  the  ossicles. 
A specimen  of  the  tympanic  ring  before  me, 
which  was  removed  from  an  embryo  at  about 
the  third  month,  is  an  incomplete  ring  of  bone 
about  one-tenth  of  an  inch  in  diameter.  It  is 
about  the  thickness  of  a hair,  except  at  its 
anterior  extremity,  which  is  broad  and  flat  like 
a spatula,  for  the  extent  of  about  one-twelfth 
of  an  inch.  The  groove  for  the  membrana 
tympani  can  be  perceived  with  a magnifying 
glass.  From  the  fifth  month  the  tympanic  ring 
is  found  more  or  less  adherent  to  the  rest  of 
the  temporal  bone.  In  the  lower  Maramifera 
there  are  three  parts  developed  from  the  tym- 
panic ring,  viz.  1,  the  groove  for  the  mem- 
brana tympani,  2,  the  hulla  ossea,  and  3,  the 
osseous  part  of  the  auditory  passage.  In 
birds  the  tympanic  ring  is  represented  by  the 
os  quadratum.  In  man  there  is  no  bulla  ossea, 
only  the  groove  for  the  membrana  tympani  and 
the  osseous  part  of  the  auditory  passage.  The 
side  of  the  tympanic  ring  external  to  the  groove 
shoots  out  to  form  the  osseous  part  of  the 
external  auditory  passage,  but  so  slowly  that 
from  the  second  to  the  sixth  or  seventh  year, 
the  lower  surface  of  the  auditory  passage  is 
still  cartilaginous,  although  the  outer  orifice  to 
which  the  cartilaginous  part  of  the  auditory 
passage  is  fixed  is  already  ossified.  About  the 
twelfth  year  the  passage  is  closed  in  by  bone, 
and  becomes  quite  complete  towards  manhood. 
The  inner  surface  of  the  ring  grows  a little 
at  the  lower  part,  and  helps,  together  with  a 
process  which  extends  from  the  petrous  bone, 
to  form  the  lower  wall  of  the  tympanic  cavity. 
It  is  to  be  remarked  that  this  inner  part  of  the 
tympanic  ring  always  remains  distinct  and  is 
never  changed  so  much  as  the  external. 


Fig.  30. 


The  tympanic  ring,  and  the  membrana  tympani  framed 
into  it.  The  handle  of  the  malleus  is  seen  shining 
through  the  membrane. 

The  whole  outer  wall  of  the  cavity  of  the 
tympanum  has  been  found  wanting  in  a mon- 
strous foetus.  Hyrtl,  who  mentions  the  case, 
says  that  the  cavity  of  the  tympanum  itself 
was  reoresented  only  by  a very  shallow  depres- 


die  auditory  passage  formed  a cul-de-sac  'n 
Fustachian  tube  was  present.  IJyrtl  meutiij 


another  case  in  wliich  the  tympanic  rinrv 
smaller  than  usual,  and  in  which 
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much  smaller  than  usual,  and 
membrana  tympani  presented  in  the  dir^i 
of  one  of  Its  radii,  a large  opening  as  if  ( 
piece  had  been  cut  out.  The  so-called  him 
Rivinianus  ought,  perhaps,  to  be  looked 
as  liuschke  observes,  as  a defect  in  or^ 
formation.  The  membrana  tympani  hasbft 
sometimes  found  congenially  too  large,  ^ 
times  too  small,  sometimes  of  an  el 
form,  sometimes  of  a triangular  form.' 
thickening  and  parchment  appearanceJif 
membrane,  or  ossification  of  it  to  a g^^^|, 
less  extent,  if  not  always,  appears  to  be*, 
usually  an  acquired  malformation. 

2.  The  small  bones  of  the  tympanum.-^ 
small  bones  are  formed  at  a very  early 
The  malleus  and  incus  appear  before  t 
stapes.  The  two  former,  according  to  Bith 
and  Valentin,  appear  like  a small  wartgnnij 
out  from  the  posterior  wall  of  the  tyrapaa 
The  stapes  is  like  a growth  from  the  outer 
face  of  the  labyrinth ; it  appears  as  a $ 
pyramidal  wart  flattened  on  the  sides  and  ( 
in  the  middle,  lying,  according  to  Eath^ 
a small  funnel-like  depression,  the  bottMii 
which  is  the  future  vestibular  fenestra. 

According  to  Weber*  the  ossicles  are 
developed  in  the  cavity  of  the  mucous  i 
brane  of  the  tympanic  cavity,  but  in  a 
which  is  a continuation  of  the  dura  mal 
comes  through  a fissure  between  the 
bone  and  the  squamous  portion  of 
poral  into  the  tympanic  cavity.  This  si 
of  the  ossicles  at  an  early  period  com 
with  that  of  those  discovered  by  Weber 
fishes  already  mentioned.  By  this 
development,  as  far  as  regards  si 
may  be  explained  the  dislocated  st 
ossicles  so  frequently  found  in  the  i 
conditions  of  the  ear. 

According  to  Meckel,f  the  ossicles 
the  commencement  of  the  third 
portionally  very  large,  though  still  cartili 
and  the  stapes  not  to  be  distinguished 
incus.  Thus,  for  example,  the  length 
malleus  in  a foetus  of  the  fourth  month  ai 
to  three  lines,  whilst  the  length  of  the 
from  the  vertex  to  the  coccyx  measures 
inches,  hence  the  lenght  of  the  malleus 
that  of  the  trunk  as  one  to  sixteen ; 
in  the  adult  the  proportion  is  only 
ninety,  the  malleus  being  four  lines  longj 
the  distance  between  the  vertex  and  the  C 
amounting  to  two-and-a-half  feet.  At 
the  ossicles  are  as  large  as  in  the  adult. 

Ossification  of  the  small  bones  comm' 
according  to  Burdach,!  about  the  twelfth 
Rathke  and  Valentin  agree  with  Meckel 
ossification  begins  first  and  at  the  same  ti 
the  malleus  and  incus,  and  only  afterw^ 
the  stapes.  In  the  malleus  the  first 
bone  appears  on  tire  head,  a second  at  th^* 


month 


f 


as  I 


• Hildcbrandt’s  Anatomic,  Band.  iv.  p. 
t Op.  cit.  tom.  iii.  p.  197.  s.  1948. 
t Op,  cit.  Band.  ii.  p.  384. 


loDg  pi-ocess.  In  the  incus  the  first 
■ ossification  occurs  in  the  longer  crus 
2 body,  and  from  tliis  point  it  extends 
he  fourth  and  fifth  montlis,  so  far  that 
le  is  ossified  with  the  exception  of  the 
f the  short  process.  The  long  crus 
always  found  completely  ossified, 
le  short  crus  was  still  cartilaginous, 
stapes  is  still  cartilaginous  when  ossi- 
has  made  considerable  progress  in  the 

0 bones.  According  to  Meckel  ossi- 
iloes  not  commence  at  any  determinate 
' the  stapes ; only  he  never  observed  it 
he  head.  According  to  Rathke  there 

particular  nuclei,  one  for  each  of  the 
the  triangle  which  tlie  stapes  repre- 

' pening  between  the  crura  of  the  stapes 
i'-st  very  inconsiderable, — a condition 
.s  to  what  is  found  permanent  in  the 
&c. 

r-)ssicles  are  not  unfrequently  irregular 
form,  size,  and  situation.  They  may 
wanting.  The  stapes,  as  it  is  the  last 
presents  the  most  numerous  and  most 
L lalformations  ; the  malleus  the  fewest. 

I pes  has  been  found,  by  Tiedemann, 
at  first,  like  a pyramid  without  any 
; again,  it  has  been  found  with  but  a 
.dl  opening,  or  presenting  indeed  the 
J at  the  space  between  them  filled  up 
j.iin  plate  of  bone.  Only  one  crus  has 
xand  rising  from  the  middle  of  the  base 
l:>rm  of  a slender  pedicle  of  bone  as  in 
and  presenting  no  trace  of  an  articular 
:t  the  reception  of  the  lenticular  pro- 
|:1)6  incus,  &c. 

^larkable  circumstance  connected  with 
■}y  formation  of  the  malleus  is  the 
.,  as  Meckel*  first  observed,  of  a 
^ cartilaginous  process,  having  the 
a very  elongated  cone,  which  ex- 
•om  the  anterior  part  of  the  head 
kiialleus  to  the  place  where  the  two 
f the  lower  jaw  unite  in  front.  The 
l>ious  process  passes  out  of  the  cavity 
Ivympanum  between  the  petrous  bone 
i panic  ring.  This  process,  though 
■much  the  same  situation,  must  not  be 
■led  with  the  processus  gracilis.  The 
|-  es  above  the  latter,  and  both  parts  are 
• stinct  from  each  other.  Moreover  the 
■ lous  process  never  ossifies,  but  dis- 
I in  the  eighth  month.  Iluschkef  has 
id  a similar  process  extending  be- 
e short  crus  of  the  incus  and  thesupe- 

1 of  the  hyoid  bone  through  the  me- 
the  styloid  process. 


cit.  tom.  iii,  p.  199,  8,1948.  Sen  also 
BeilraKe  zur  Physiologic  und  Natur- 
•Cf  p-  laf.  ii.  Pig.  1.  Iftig  von  Oken, 
«t.  vii.  p.  (578.  Serres,  Annalcs  dcs 
■ Natiirelles,  1827,  p,  112.  Weber,  Hilde- 
I Anatomic,  4te.  Auggabe.  Band.  iv.  p.  47. 
op,  cit.  p.  122,  and  Valentin,  op.  cit. 

von  Oken,  loc.  cit.  and  Valentin,  op.  et 


The  most  interesting  irregular  formation  of 
the  malleus  is  what  appears  to  be  connected 
in  some  manner  with  the  above  described  early 
condition  of  the  malleus  and  incus.  Such 
cases  are  related  by  llyrtl,*  Pleusinger,f  and 
Hesselbach.J 

2,  Of  the  external  ear. — Tlie  external  ear 
soon  disappears  in  the  animal  series.  It  is 
the  last  part  of  the  apparatus  of  hearing 
which  makes  its  appearance  in  the  human 
embryo.  It  is  very  subject  to  irregular  deve- 
lopment. It  is  only  about  the  middle  of  the 
second  month  that  a trace  of  it  can  be  ob- 
served. It  is  at  first  merely  a slight  elevation 
of  the  skin,  broad  above,  narrow  below.  In 
the  middle  of  this  elevation  is  a longitudinal 
fissure  of  the  same  form,  which  is  narrower 
and  at  the  same  time  deeper  from  above 
downwards.  The  prominence  soon  becomes 
more  elevated  and  thinner  at  its  posterior  part, 
and  projects  above  the  surface  of  the  side 
of  the  head,  from  which  circumstance  the 
middle  depression  is  a little  exposed.  At  the 
same  time  or  soon  after,  the  anterior  part  of 
the  prominence  is  found  divided  into  two 
halves  by  a transverse  fissure  running  forwards ; 
the  inferior  half  is  the  antitragus,  and  the  supe- 
rior the  commencement  of  the  helix.  At  the 
same  time  this  anterior  part  of  the  external  ear 
rises  also,  and  the  posterior  spreads  more  out. 
In  the  third  month  the  anthelix  and  tragus  are 
developed  ; the  concha  is  not  yet  perfectly  dis- 
tinct; it  is  only  indicated  by 'the  middle  de- 
pression. In  the  fourth  and  fifth  month  the 
hollow  of  the  concha  appears,  and  is  completely 
formed  in  the  sixth.  The  lobule  is  the  last  part 
which  presents  itself. 

The  cartilage  begins  to  be  formed  in  the 
third  month,  but  is  developed  slowly.  To- 
wards the  end  of  pregnancy,  though  thicker, 
harder,  and  firmer,  it  is  still  incomplete. 

The  cartilaginous  portion  of  the  auditory 
passage  as  well  as  the  auricle  is  at  first  pro- 
portionally much  smaller  than  afterwards.  The 
skin  lining  the  auditory  passage  is  softer  and 
thicker  than  in  the  adult,  and  is  covered  with 
a thickly  set  down.  In  the  foetus  the  auditory 
passage  is  rounder,  straighter,  and  shorter  than 
in  the  adult. 

The  auricles  may  not  be  formed  at  all,  or 
their  development  may  be  so  arrested  that  they 
shall  be  represented  merely  by  unshapely  folds 
of  skin  with  or  without  cartilage,  or  they  may 
deviate  more  or  less  from  their  usual  form, 
size,  and  situation.  Imperfect  formation  of 
the  auricle  is  frequently  accompanied  by  ab- 
sence or  closure  of  the  auditory  passage.  Pro- 
fessor Samuel  Cooper  mentions  the  case 
of  a child  in  which  there  was  not  the  slightest 
trace  either  of  external  ear  or  auditory  passage. 

* Op.  ct  loc.  cit. 

t Specimen  mala;  couformationis  organnrum 
auditus  human!  rarissimtim  ct  memuratii  ilignia- 
Rimnm,  cum  tribus  tabulis  a:ri  incisis.  Jena;. 
1824, 

I Bcgchrcibun^  der  patliologischcn  I’raparatc, 
wciclio  in  dcr  kdniglichcn  analomisclien  Anstalt 
zu  Wurzburg  aufbewahtt  wetden.  Giissen,  1824. 
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Sometimes,  however,  the  auditory  passage  has 
been  found  regular  though  the  auricles  were 
wanting. 

The  auditory  passage  is  sometimes  found  too 
wide,  sometimes  too  narrow,  sometimes  too 
short.  Closure  of  the  auditory  passage  may 
he  either  partial  or  through  its  whole  extent. 
It  is  more  rarely  the  effect  of  disease  than  of 
irregular  primitive  formation.  Partial  closure 
may  be  by  an  extension  of  the  skin  over  the 
mouth  of  the  passage.  Authors  mention  cases 
of  a membraneous  septum  sometimes  deep  in 
the  auditory  passage  and  before  the  rnembrana 
tympani,  sometimes  nearer  the  entrance  of  the 
passage. 

In  monstrous  foetuses  all  the  accessory  parts 
of  the  apparatus  of  hearing  together  have  been 
found  wanting. 

II.  PARALLEL  BETWEEN  THE  EAR  AND 
THE  EYE. 

A parallel  has  often  been  drawn  betwixt  the 
ear  and  the  eye.  Breschet,  in  his  memoir, 
already  so  often  cited  in  the  course  of  this 
article,  compares  the  perilymph  to  the  aqueous 
humour,  the  endolymph  to  the  vitreous  hu- 
mour, and  the  calcareous  concretions  to  the 
crystalline  body. 

The  comparison  which  I should  institute 
between  the  component  parts  of  the  ear  and 
the  eye  is  the  following : — 

The  osseous  labyrinth  may  be  compared  to 
the  sclerotica,  and  the  fenestra  rotunda,  or  coch- 
lear fenestra,  to  the  cornea. 

To  find  a part  in  the  eye  analogous  to  the 
vestibular  fenestra,  we  must  first  consider  that 
the  latter  is  a yielding  part  of  the  otherwise 
solid  wall  of  the  labyrinth ; that  through  the 
medium  of  it,  the  chain  of  small  bones  and 
their  muscles  in  the  tympanum  exercise  on  the 
soft,  parts  contained  in  the  labyrinthic  cavity, 
a certain  degree  of  tension  or  compression 
fitted  probably  to  accommodate  in  some  man- 
ner the  ear  to  the  perception  of  different 
degrees  of  sound.  In  the  case  of  the  eye, 
the  sclerotica, which  corresponds  to  the  osseous 
labyrinth,  is  thinner  and  more  yielding  at  the 
middle  of  its  circumference,  (remarkably  so  in 
the  Greenland  seal).  From  this  it  has  been 
supposed  that  the  action  of  the  muscles  of  the 
eye-ball  might  by  their  compression  produce 
a change  of  shape  fitted  to  accommodate  the 
eye  to  distances.  Hence  the  vestibular  fenestra 
and  middle  thin  part  of  the  sclerotica  might 
be  compared  to  each  other  in  as  far  as  regards 
the  function  which  each  performs  in  the  eco- 
nomy of  its  own  organ.  However  tliis  may  be, 
the  vestibular  fenestra  of  the  ear  and  the  thin 
part  of  the  sclerotica  correspond  to  each  other 
as  far  as  can  be  in  relative  position ; and  if  we 
admit  the  action  just  mentioned  of  the  muscles 
upon  the  eye-ball,  we  have,  as  I shall  imme- 
diately show,  their  counterparts  in  the  muscles 
of  the  small  bones  of  the  tympanum. 

The  tympanic  scala  of  the  cochlea  may  be 
compared  to  the  anterior  chamber  of  the 
aqueous  humour,  and  the  vestibular  scala  to 
the  posterior  chamber. 


The  spiral  lamina,  considering  its 
larity  and  richness  in  nerves,  and  its  forrnj 
a partition  between  two  chambers  contain 
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an  aqueous  humour,  may,  as  I have  alr^dv 
in  a former  part  of  this  article,  be  ' 
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sidered  the  counterpart  of  the 
helicotrema  that  of  the  pupil. 

The  membrane  lining  the  labyrinthic 
bears  the  same  relation  to  the  latter  as 
araclinoidea  oculi*  does  to  the  sclerotica, 
space  filled  with  perilymph,  between  tlieo% 
ous  and  membraneous  labyrinth,  may  be 
sidered  analogous  to  that  between  the  scli 
and  choroid.  It  however  communical 
the  scalae  of  the  cochlea,  the  parts  an: 
to  the  chambers  of  the  aqueous  hum 
cause  there  is  nothing  in  the  ear  to  be 
pared  to  the  ciliary  ligament. 

Forming  the  membraneous  labyrinth  we  find 

1.  a delicate  cellular  tissue  supporting! 
branches  of  the  bloodvessels,  and  which  j 
sometimes  found  containing  black  pigra® 

2.  a firm  transparent  membraneous  coat,' 
which,  3.  is  a nervous  expansion  ; 4.  the 
lymph;  5.  suspended  in  the  latter  the  niaiJ 
calcareous  matter.  The  cellulo-vascular 
containing  pigment,  together  with  the  r4H| 
the  walls  of  the  membraneous  labyrinth, 
be  compared  to  the  choroid  coat  of  thi 
the  nervous  expansion  to  the  retina,  the 
lymph  to  the  vitreous  humour,  and  the 
reous  mass  to  the  lens. 

In  the  lower  animals  the  cochlea  is  thi 
part  of  the  ear-bulb  to  disappear;  inn 
the  eye-ball,  the  aqueous  chambers  to 
I have  compared  the  scalae  of  the  cochl 
in  like  manner  the  first  parts  which  in 
preciation  of  the  structure  of  the  eye, 
animal  series,  disappear,  e.  g.  the  eye 
Cephalopodous  Mollusca. 

Is  the  cochlear  nerve  the  same  in  f 
with  the  vestibular?  The  vestibular  n 
the  special  nerve  of  hearing ; but  does  not< 
cochlear  nerve  perform  some  function 
economy  of  the  ear  analogous  to  v 
ciliary  nerves  perform  in  that  of  the  eye? 

If  an  example  is  required  in  which  ' 
nervous  filaments  enter  the  eye  sep: 
do  the  nervous  filaments  of  the  ear-bul 
to  be  found  in  the  Cephalopodous 
lusca.f 

As  in  front  of  the  eyeball  there  is,  or 
would  be,  if  it  was  not  that  the  eyeli 
constantly  in  contact  with  the  eyeball,  a 
lined  by  a mucous  membrane,  the  conjum 
so  at  the  peripheral  surface  of  tlie  ear- 
there  is  a space,  the  tympanic  cavity,  lim 
a mucous  membrane  also.  Moreover,  as 
is  a passage  into  the  nose  fiom  the  : 
bounded  by  the  conjunctiva,  so  does  the 
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* See  mv  figure  and  description  of  a horn 
section  of  the  human  eye,  in  Mackenrie’s  P''' 
Treatise  on  Diseases  of  the  Eye.  Second 

London,  1835.  , l r 

t See  a paper  On  the  Retina  of  the 
fish,”  in  the  London  and  Edinburgh  PhiloiOg 
Magazine  for  January,  1836. 


tu(. 

Iieii 

uo|i 

•It*? 

EO*l 

3 

ifa 


•ler 
> 


X. 


'•m 

3f 
y 


. vity  communicate  with  the  throat  by 
achian  tube,  lu  the  tym|)anie  cavity 
a chain  of  small  bones,  articulated  to 
and  moved  by  muscles,  which 
produce  some  change  in  the  state  of 
jf  the  soft  parts  of  the  ear-bulb ; in 
mctival  sj)ace  there  is  nothing  analo- 
ihough,  without  pushing  the  point  too 
night  compare  the  muscles  of  the  eye- 
h \hose  of  the  ossicles  of  the  lym- 
both  being  equally,  in  fact,  outside 
pective  mucous  membranes.  In  re- 
the  ossicles  I would  remark  that, 
,g  to  the  views  of  Weber,*  they  must 
■ned  among  those  which  do  not  belong 
•:eleton,  and  which  are  of  very  incon- 
tairrence.  Such  are  the  bone  of  the 
I many  animals,  the  teeth,  the  ring  of 
ites  round  the  front  of  the  sclerotica  of 
■’s  eye,  4‘C- 

t in  the  composition  of  the  appendages 
eye  analogous  to  the  membrana . tym- 
only  to  be  conceived  by  supposing  the 


dc  I’organc  dc  I’ouie,  contcnant  la  structure,  les 
usages  ct  les  maladies  dc  toutes  los  parties  dc 
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rumj  tabulis  illustrati.  Hala:  Magd.,  1734,  4to. 
Ditto,  Tractatus  quintus  de  aure  humana,  cui  acce- 
dic  tractatus  sextus  anatomicus  de  aure  monstri 
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re  of  a mediate  anchyloblepharon,  that  Amsterdam,  17^8,  8vo.  A.  Scarpa,  Disquisitiones 


rregular  membrane  stretched  between 
ices  of  the  eyelids,  uniting  them  toge- 
closing  in  the  space  lined  by  the  con- 
which  space  would  now  communi- 
tih  the  exterior,  only  by  the  lachrymal 
lies  and  nasal  duct,  in  the  same  way 
: tympanic  cavity  communicates  with 
rior  only  by  the  Eustachian  tube.  A 
tal  fissure  or  total  absence  of  the  mem- 
lympani  is  an  irregularity  of  structure 
lar,  which  may  be  compared  to  what  is 
in  the  eye.  A mind  accustomed  to 
lalogies  will  perceive  a resemblance  ; — 
external  auditory  passage  in  that  short 
! t the  opening  of  the  eyelids  extending 
e inner  edge  of  the  tarsal  margin  to  the 
Lto  the  ceruminous  glands  in  the  Mei- 
follicles;  and  to  the  hairs  at  the  en- 
jf  the  auditory  passage  in  the  eyelashes, 
rricle,  if  it  is  necessary  to  look  for  a part 
.ending  to  it,  may  be  placed  in  the  same 
)/  with  the  eyebrows. 
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